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Cleveland,  Ohio. 

Penton     Publishing     Company,     39-41     Wade 
Building. 

Chicago,  111. 

Rand,  McNally  &Co.,  168  Adams  St. 

Geo.  B.  Carpenter  &  Co.,  202-208  S.  Water  St. 

San  Diego,  Cal. 
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Joseph  H.  Dixon. 
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William  Mullen. 

Eureka,  Cal* 
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Wm.  F.  Wulf. 
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F.  P.  Norton. 

Portland,  Oreg. 

Chas.  F.  Beebe  Company,  1-3-5-7  First  St.  North. 

Tillamook,  Oreg. 

B.  C.  Lamb. 

Astoria,  Oreg. 

J.  N.  Griffin,  504  Commercial  St 

Hoquiam,  Wash. 

Bruce  &  Lamb. 

Port  Angeles,  Wash. 

Ben  C.  Keller. 

Port  Toirnsend,  Wash. 

Waterman  &  Katz. 

W.  J.  Fritz,  320  Water  St. 

Seattle,l¥ash. 

The  Denny-Coryell  Co.,  716  First  Ave. 

LOWMAN    &   HaNFORD    STATIONERY    AND    PRINTING 

Company,  616  First  Ave. 

G.  Beninghausen,  713-715  First  Ave. 
Max  Kuner,  113  Seneca  St. 

Taeoma,  W^ash. 

Vaughan  &  Morrill  Co.,  926  Pacific  Ave. 
Central  News  Co.,  1121  Pacific  Ave. 

Olympla,  Wash. 

S.  S.  Churchill. 

Anaeortes,  Wash. 

J.  H.  Havekost. 

Blaine,  Wash. 

J.  W.  Hall. 


Belllngham,  Wash. 

C.  M.  Sherman. 
Sanders  &  Scott. 

Friday  Harbor,  Wash. 

E.  F.  Harpst. 

Aberdeen,  Wash. 

Evans  Drug  Co. 

Ketehlkan,  Alaska. 

Chas.  E.  Ingersoll. 
Forest  J.  Hunt. 

Fort  Wrangell,  Alaska. 

Beid  &  Sylvester. 

Sitka,  Alaska. 

Edward  De  Groff. 

Juneau,  Alaska. 

G.  W.  Gabside. 

Duteh  Harbor,  Alaska. 

^orth  American  Commercial  Co. 

Honolulu,  H.  I. 

Hawaiian  News  Co. 
J.  W.  A.  Redhouse. 

Manila,  P.  1. 

The  CoMPAf^iA  Maritima.  , 

The  American  Book  and  News  Co.,  Plaza  Moraga. 

Cebu,  P.  I. 

SwrrzER  &  Co. 

Hollo,  P.  I. 

Hoskyn  &  Co. 

Hongkong,  China. 

Chas.  J.  Gaupp  &  Co.,  Queens  Road. 
G.  Falconer  &  Co.,  Queens  Road. 

Victoria,  B.  C. 

J.  Johnston,  77  Government  St. 

T.  N.  HiBBBN  &  Co.,  69  Government  St 

Vancouver,  B.  C. 

Clarke  &  Stuart,  441  Hastings  St. 

<(uebec,  Canada. 

T.  J.  Moore  &  Co.,  118  Mountain  Hill. 

Iflontreal,  Canada. 

The  Optical  and  Engineer's  Supply  Co.,  1628 

Notre  Dame  St. 
Harrison  &  Co.,  53  Metcalfe  St 

Toronto,  Canada. 

Charles  Potter,  86  Yonge  St 

montevldeo,  Uruguay. 

Seflor  Manuel  Bottini,  96  Calle  Rampla. 

Hamburg,  Ciemiany. 

Ec  K  A  RDT  &  M  ESSTORPF. 

Berlin,  S.  ^V.,  Oermany. 

Dietrich  Reimer,  Wilhelm  Strasse,  No.  29. 

London,  IV.  C,  England. 

Edward  Arnold,  37  Bedford  St.  Strand. 


Note. — On  Coast  and  Geodetic  Survey  Charts  the  aids  to  navigation  are  corrected  from  important  informa- 
tion received  at  the  Office  to  date  of  issue,  which  is  stamped  at  the  bottom  of  each  chart  To  assist  those  using 
the  charts  in  keeping  up  to  date,  corrections  to  be  applied  are  published  monthly  in  ** Notices  to  Mariners." 
These  can  be  obtained,  free  of  charge,  on  application,  from  the  Agencies  of  the  Coast  and  Geodetic  Survey,  from 
United  States  Custom  Houses,  from  the  Branch  Hydrographic  Offices  of  the  Navy  Department  in  the  principal 
seaboard  cities  of  the  United  States,  from  United  States  Consulates  in  foreign  ports,  or  from  this  Office. 

Pilots  and  masters  of  vessels  are  earnestly  requested  to  send  information  of  dangers,  notices  of  new  shoals 
and  channels,  facts  of  interest  to  mariners,  and  suggestions  for  increasing  the  usefulness  of  charts  or  of  these 
Tide  Tables.  A  piece  of  the  chart  affected,  showing  the  change  proposed,  should  accompany  the  information 
supplied.    This  Office  will  replace,  free  of  charge,  any  chart  so  used. 

A  limited  number  of  Chart  CATAixKii'ES,  indicating  the  outlines  of  Coast  and  Geodetic  Survey  Charts, 
will  be  sent,  free  of  charge,  to  any  address. 
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The  list  of  Light- Houses  and  Lighted  Beacons  of  the  United  States,  and  the  lists  of  Beacons  and  Buoys  in 

the  different  Light-House  Districts,  published  by  the  Light- House  Board,  can  be  obtained,  free  of  charge,  on 

application  to  the  Light-House  Board,  Washington,  D.  C,  from  the  Inspectors  of  the  several  Light-House 

Districts,  from  the  United  States  Custom  Houses,  or  from  the  principal  Agencies  of  the  Coast  and  Geodetic 

Survey. 

Address  the 

SUPERINTENDENT  COAST  AND  GEODETIC  SURVEY, 

Washington,  D.  C,  U.  8.  A. 
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CALENDAR. 


Calendar 

FOR  1906. 

JANUARY. 
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Mon. 
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Fri. 
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31 
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• 

Sun. 

Mon. 

Tues. 
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Sat. 

Sun. 

Mon. 

Tues. 
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Thur. 

Fri. 

Rat. 
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3 

1 
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4 
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6 

7 

8 
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10 
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6 

7 
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10 

11 

11 

12 
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17 

12 

13 

14 

15 

16 

17 
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20 

21 

22 

23 

24 

19 

20 

21 

22 

23 

24 

25 

25 

26 

27 

28 

26 

27 

28 

29 

30 

31 

• 

MARCH. 

SEPTEMBER. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Fri. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed.     Thur. 

1 

Fri. 

Sat. 
1 

> 

1 

2 

3 

^ 

4 

5 

6 

7 

8 

9 

10 

2 

3 

4 

5            6 

7 

8 

11 

12 

13 

14 

15 

16 

17 

9 

10 

11 

12           13 

14 

15 

18 

19 

20 

21 

22 

23 

24 

16 

17 

18 

19          20 

21 

22 

25 

26 

27 

28 

29 

30 
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The  following  tide  tables  for  the  year  1906  have  been  prepared  in  the  tidal  division 
of  the  Coast  and  Geodetic  Survey  Office.  They  are  essentially  similar  to  the  volumes  for 
preceding  years,  but  improved  values  have  been  introduced  wherever  better  data  could  be 
made  use  of. 

Tide  tables  for  the  use  of  mariners  have  been  published  by  the  Coast  and  Geodetic 
Survey  every  year  since  1853.  For  the  first  fourteen  years  these  tables  appeared  as 
appendixes  to  the  Annual  Reports  of  the  Superintendent  of  the  Survey,  and  consisted  of 
more  or  less  elaborated  means  for  enabling  the  mariner  to  make  his  own  tide  predictions 
as  occasion  arose.  The  first  attempt  by  this  Survey  to  give  predicted  tides  was  by  the 
issue  of  two  pamphlets  entitled  "  Tide  Tables  for  the  Atlantic  Coast  of  the  United  States 
for  the  year  1867,"  and  ''Tide  Tables  for  the  Pacific  Coast  of  the  United  States  for  the 
year  1867,"  respectively.  The  former  contained  the  predicted  times  and  heights  of  the 
high  waters  only  for  each  day  of  the  year  1867  at  15  stations,  together  with  tidal  con- 
stants and  differences  for  108  stations.  The  latter  contained  similar  predictions  for  4 
stations,  together  with  differences  for  16  stations.  This  marked  a  distinct  advance  over 
the  earlier  tables  which  had  been  issued  by  this  Survey. 

The  following  year  it  was  found  desirable  to  include  the  low  waters  in  all  the 
predictions  for  the  Pacific  Coast,  but  for  only  one  station  on  the  Atlantic  Coast,  and  it 
was  not  until  the  year  1887  that  the  low  waters  were  given  for  all  the  Atlantic  Coast 
stations.  Conunencing  with  the  year  1896  the  tide  tables  were  extended  to  include  the 
whole  maritime  world,  practically  as  in  the  present  volume. 

The  full  predictions  for  Eastport,  Me.,  which  have  been  contained  in  all  former 
issues  of  these  tables,  are  discontinued  for  the  year  1906,  and  St.  John,  New  Brunswick, 
is  given  in  its  place.  This  change  was  made  on  acpount  of  the  following  considerations; 
We  have  four  years  of  harmonic  tidal  constants  with  which  to  make  predictions  for  St. 
John,  and  only  a  single  year  for  Eastport;  the  tides  at  St.  John  afford  a  better  standard 
port  for  reference  than  those  at  Eastport,  and  the  commerce  of  St.  John  is  very  much 
greater  than  that  of  Eastport.  If  predictions  are  wanted  for  Eastport,  they  can  readily 
be  obtained  from  St.  John  by  means  of  the  differences  given  in  Table  3. 

We  are  now  able  for  the  first  time  to  give  full  predictions  for  Auckland,  New 
Zealand,  in  place  of  those  formerly  given  for  Port  Russell. 

In  order  to  meet  the  demand  for  a  cheap  edition  of  the  tide  tables  for  the  United  States 

and  adjacent  waters,  two  reprints  have  been  issued,  one  for  the  Atlantic  Coast  of  the  United 

States,  including  Canada  and  the  West  Indies,  price  15  cents;  and  the  other  for  the  Pacific 

Coast  of  the  United  States,  together  with  a  number  of  foreign  ports  in  the  Pacific  Ocean, 

price  10  cents. 
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This  Survey  acknowledges  its  indebtedness  to  the  following-named  authorities  for 
valuable  tidal  information  used  in  the.  preparation  of  these  tables,  in  addition  to  the  large 
number  of  observations  already  in  its  possession: 

W.  D.  Alexander,  Surveyor-General  Hawaiian  Islands,  tides  at  Honolulu,  Hilo,  and  Kahului,  H.  I.  (1899). 

W.  P.  Anderson,  C.  E.,  Chief  Engineer,  Department  of  Marine  and  Fisheries,  Ottawa,  Canada,  tidal  infor- 
mation for  Canadian  ports. 

Annales  hydrographiques,  Paris. 

Annuaire  dee  Mar^  de  la  Basse  Cochinchine  et  du  Tonkin,  for  1894  and  subsequent  years. 

Annuaire  des  Maries  des  c6tes  de  France,  Paris. 

Anuario  de  la  Direcci6n  de  Hidrograffa,  Madrid,  Spain. 

Anuario  Hidrogrdfico  del  Rfo  de  la  Plata,  por  C.-A.  Avocena,  Montevideo,  1891. 

Edwin  B.  Simpeon-Baikie,  Royal  Mail  Steam  Packet  Company,  Southampton,  England,  tides  at  Mai^garita 
Island,  Venezuela. 

A.  J.  Pinto  Basto,  Lieut.  Commanding  the  Mindovy,  Portuguese  Navy,  Lisbon,  Portugal  (1897). 

John  Barrett,  United  States  Consul-General  (1894),  Bangkok,  Siam. 

A.  M.  Beaupr^,  United  States  Minister  (1905),  Buenos  Ayres,  Argentina. 

G.  W.  Bell,  United  States  Consul  (1894),  Sydney,  New  South  Wales. 

C.  H.  Benedict,  United  States  Consul  (1894),  Cape  Town,  Africa. 

A.  M.  Bisbee,  Coast  Inspector  (1894),  Shanghai,  China. 

Canadian  Tidal  Survey  (see  "Tidal  and  Current  Survey  of  Canada)." 

R.  W.  Chapman,  Professor  in  University  of  Adelaide,  harmonic  tidal  constants  for  Port  Adelaide,  South 

Australia. 
Charts  of  various  nationalities:  American,  English,  Dutch,  French,  German,  and  Spanish. 

Chief  of  Engineers,  U.  8.  A.,  War  Department,  Washington,  D.  C. 

Powell  Clayton,  United  States  Ambai)sador  (1905),  Mexico. 

Coast  Pilots  and  Pilots  of  various  seas:  American,  English,  French,  Grerman,  Spanish,  and  Portuguese. 

John  G.  Coolidge,  United  States  Secretary  of  Legation  (1905),  Peking,  China. 

E.  L.  Corthell,  C.  E.,  tidal  observations  at  the  mouth  of  the  Panuco  River,  Tampico,  Mexico. 

George  H.  Darwin,  Cambridge,  England. 

W.  Bell  Dawson,  D.  Sc.,  C.  E.,  Engineer  in  charge  of  Tidal  and  Current  Survey  of  Canada;  Department  of 

Marine  and  Fisheries,  Ottawa,  Canada.    Reports  of  progress,  of  Tidal  and  Current  Survey,  Tide  Tables, 

and  tidal  differences  for  Canadian  port?. 
Charles  Denby,  United  States  Minister  (1894),  Peking,  China. 

Director  Oficiana  Hidrogrdfica,  Valparaiso,  Chile,  hourly  heights  of  the  sea  at  Valparaiso  for  one  year. 
H.  Pericival  Dodge,  United  States  Secretary  of  Embassy  (1905),  Berlin,  Germany. 
Edwin  Dun,  United  States  Minister  (1894),  Tokyo,  Japan. 
Alex.  Duncan,  Pilot  Master  (1894),  Georgetown,  Demerara. 
O.  O.  Eckford,  United  States  Consul  (1894),  Kingston,  Jamaica. 
G.  W.  Ellis,  United  States  Secretary  of  Legation  (1906),  Monrovia,  Liberia. 

Exploring  Expeditions  of  various  nations:  American,  Dutch,  English,  French,  German,  and  Spanish. 
W.  H.  Finley,  a  pamphlet  on  the  Approximate  Tide-Constants  for  Table  Bay  and  Algoa  Bay,  Africa,  through 

C.  H.  Benedict,  United  States  Consul  (1894),  Cape  Town. 
E.  H.  Francis,  Pilot,  Seattle,  Wash. 

Gezeitentafeln.     Herausgegeben  vom  Reichs-Marine-Amt,  Berlin. 

E.  A.  Gieeeler,  Assistant  U.  S.  Engineer,  tides  at  Panama,  January  1,  1885,  to  September  30,  1888. 
David  Gill,  H.  M.  Astronomer  (1894),  Cape  Town  Observatory,  Cape  Town,  Africa. 
W.  T.  Glaagow,  Secretary  of  Marine  Department,  Wellington,  New  Zealand,  tidal  observations  for  Port 

Chalmers,  New  Zealand,  for  the  year  1898. 
R.  J.  L.  Guppy  (1894),  Trinidad,  West  Indies. 
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Arthur  S.  Hardy,  United  States  Minister  (1905),  Madrid,  Spain. 

P.  Hatt,  Service  Hydrographique  de  la  Marine,  Paris,  France,  harmonic  constants  for  five  French  ports,  three 

ports  in  the  Indian  Ocean,  and  three  ports  in  Cochin  China. 
Hydrographer,  Hydrographic  Office,  Navy  Department,  Washington,  D.  C. 

Hydrographie  Office,  Admiralty,  London,  Enf^imd,  the  loan  of  valuable  tidal  records  in  many  parts  of  the  world. 
Ing^nieur  en  Chef  de  Construction  du  Canal  de  T Isthmus  de  Panama,  the  tides  at  Colon  and  Panama. 
Japanese  Naval  Department,  through  Edwin  Dun  (1894),  United  States  Minister,  Tokyo,  Japan. 
Contre- Admiral  R.  von  Kalmilr,  Director  of  the  Naval  Observatory,  Pola,  Austria  (1897),  hourly  heights  of  the 

sea  at  Pola  for  the  four  years  1884-1887. 
London,  Edinburgh,  and  Dublin  Philosophical  Magazine. 

Ernest  Lyons,  United  States  Minister  Resident  and  Consul-General  (1905),  Monrovia,  Liberia. 
Curtis  J.  Lyons,  Hawaiian  Government  Survey  (1895),  Honolulu,  Hawaiian  Islands. 

D.  W.  Maratta,  United  States  Consul-General  (1894),  Melbourne,  Victoria. 

Marine  Board,  Port  Adelaide,  South  Australia,  through  Charles  A.  Murphy,  United  States  Consular  Agent 

(1894),  Port  Adelaide. 
William  L.  Merry,  United  States  Minister  (1905),  San  Jos^,  Costa  Rica. 
George  V.  L.  Meyer,  United  States  Ambassador  (1905),  Rome,  Italy. 

E.  B.  Michell,  Bangkok,  Siam,  through  John  Barrett,  United  States  Consul-General  (1894),  Bangkok,  Siam. 
Ministerie  van  Marine,  Afdeeling  Hydrographie,  *s  Gravenhage,  Netherlands. 

Frederick  G.  Morgan,  United  States  Vice-Consul  (1904),  Cairo,  Egypt. 

Charles  A.  Murphy,  United  States  Consular  Agent  (1894),  Port  Adelaide,  South  Australia. 

E.  Nevill,  H.  M.  Astronomer  (1894),  Durban  Observatory,  Durban,  Africa. 

Stanford  Newel,  United  States  Minister  (1905),  The  Hague,  Netherlands. 

Oficina  Hidrogrdfica,  Santiago,  Chile. 

W.  P.  Pierce,  United  States  Consul  (1894),  Port  of  Spain,  Trinidad. 

J.  P.  Prince,  United  States  Consular  Agent  (1894),  Durban,  Africa. 

Proceedings  of  the  Royal  Society  of  London. 

B.  S.  Rairden,  United  States  Consul  (1894),  Batavia,  Java. 

Reich-Marine  Amt,  Berlin,  Germany,  harmonic  constants  for  three  German  ports. 

Reports  of  the  British  ABsociation  for  the  Advancement  of  Science. 

Reports  on  the  operations  of  the  Survey  of  India  Department,  Calcutta,  India. 

£.  Roberts,  Chief  Assistant,  Nautical  Almanac  Office,  London,  England,  harmonic  constants  for  Canadian 

ports,  calculated  from  the  observations  and  data  of  the  Canadian  Tidal  Survey.    Also  harmonic  conatanta 

for  Hongkong,  China,  and  Singapore,  Malay  Peninsula^ 
Capt.  John  Rodgers,  U.  S.  N.,  tides  at  Papeeti,  Tahiti. 

H.  C.  Russell,  Hi  M.  Astronomer  (1894),  Sydney  Observatory,  Sydney,  New  South  Wales. 
S.  Schneegans,  United  States  Consul  (1894),  Saigon,  Cochin  China. 
Edgar  K.  Smoot,  C.  E.,  tidal  observations  at  Manzanilla,  Mexico. 
James  Spaight,  United  States  Vice-Consul  (1894),  Demerara. 
Dr.  J.  P.  Van  der  Stok,  Director  of  the  Meteorological  and  Magnetic  Observatory  (1894),  Batavia,  Java. 

Studien  over  Getijden.    Overgedrukt  uit  het  Tijdschrift  van  bet  Koninklijk  Instituut  van  Ingenieurs, 

Afdeeling^ Nederlandsch-Indie,  Batavia,  Java.    Also,  "Wind  and  Weather,  Currents,  Tides,  and  Tidal 

Streams  in  the  East  Indian  Archipelago,''  Batavia,  Java,  1897. 
D.  C.  F.  Thompson,  R.  N.,  Harbor  Master  (1894),  Kingston,  Jamaica. 
Tidal  and  Current  Survey  of  Canada,  Reports  of  progress.  Tide  Tables  and  harmonic  constants  for  Quebec,  St. 

Paul  Island  in  Cabot  Sti-ait,  Halifax,  Nova  Scotia;  St.  John,  New  Brunswick;  Victoria,  and  Sand  Heads, 

Strait  of  Georgia,  British  Columbia;  from  which  the  Tide  Tables  for  Halifax  and  St.  John  are  calculated. 
Tide  Tables  for  the  British  and  Irish  Ports,  together  with  the  Times  and  Heights  of  High  Water  at  Full  and 

Change  for  the  Principal  Places  on  the  Globe,  London,  England. 
Tide  Tables  for  the  Indian  Ports,  London,  England. 


12  PREFACE. 

Charlemagne  Tower,  United  States  Ambassador  (1905),  Berlin,  Germany. 

Transactions  of  the  Royal  Society  of  London. 

Udgivet  af  den  norske  Gradmaalingskommission,  ChrisUania,  Norway. 

Rear- Admiral  W.  J.  L.  Wharton,  R.  N.,  Hydrographer,  Hydrographic  Office,  Admiralty,  London,  England. 

J.  T.  Walbran,  Captain  of  the  Quadra  (1896),  British  Columbia. 

H.  N.  P.  Wallaston,  Secretary  of  Customs  (1894),  Melbourne,  Victoria. 

Thomas  Wilson,  Greenock,  Scotland. 

The  predicted  time  and  height  of  the  high  and  low  waters  for  70  principal  ports 
or  stations  are  given  in  Table  1,  pages  46-326,  for  each  day  throughout  the  entire  year 
1906.  They  have  been  made  by  means  of  the  Ferrel  tide  machine,  described  in  Appendix 
10  of  the  Superintendent's  Report  for  1883.  The  harmonic  constants  used  for  these  predic- 
tions, as  well  as  the  length  of  series  analyzed,  are  given  in  Table  4  of  this  volume. 

These  stations  are  distributed  as  follows:  20  on  the  eastern  and  7  on  the  western 
coast  of  North  America,  4  in  South  America,  14  in  Asia.  1  in  Africa,  15  in  Europe,  and  9 
in  Oceania.  They  are  usually  referred  .to  in  this  volume  as  principal  or  standard  ports. 
These  predictions  are  extended  to  about  three  thousand  subordinate  stations  by  means 
of  the  tidal  differences  and  ratios  of  Table  3,  pages  332-445.  The  predicted  times  of  all 
the  slack  waters  for  the  year  1906  are  given  for  two  stations,  Seymour  Narrows,  British 
(Columbia,  and  Sergius  Narrows,  Alaska,  on  pages  478-485. 

An  explanation  of  the  tables,  with  examples  of  their  use^  is  given  on  pages  25-38. 

O.  H.  TiTTMANN, 

Superintendent. 
June,  1905. 
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TREATISE  ON  TIDES. 

1.  The  woi'd  tide  is  used  to  indicate  the  periodic  rising  and  falling  of  oceanic  and  other 
large  bodies  of  water,  due  mainly  to  the  attraction  of  the  moon  and  sun.  This  rising  and 
falling  necessitates  a  latei'al  or  horizontal  movement  of  the  waters;  such  mov^ements  are 
called  tidal  currents.  They  usually  flow  and  ebb  somewhat  in  retard  of  the  rising  and  falling 
of  the  tide.  As  the  velocity  and  direction  of  tidal  currents  are  much  modified  by  extremely 
local  causes,  while  the  times  and  heights  of  the  tides  remain  nearly  constant  over  consider- 
able areas,  the  currents  may  with  propriety  be  made  to  depend  upon  the  tides;  for  this 
reason  their  discussion  will  be  postponed  to  §  11. 

The  tide  rises  until  it  reaches  a  maximum  height  called  high  water ^  and  then  falls  until 
it  reaches  a  minimum  height  called  Imo  water;  these  two  phases  of  the  tide  may  be  spoken 
of  as  the  tides.  For  a  few  minutes  before  and  after  high  or  low  water  it  is  difiicult  to 
observe  any  vertical  motion  in  the  tide;  while  thus  apparently  stationary  the  tide  is  said  to 
stand.  The  dui-ation  of  high  or  low  water  stand  is  usually  too  vague  a  quantity  to  be  of 
much  service  in  describing  the  character  of  the  tide. 

For  reasons  to  be  given  later,  based  upon  the  fact  that  the  tides  are  chiefly  due  to  the 
difference  between  the  moon's  attraction  upon  the  enveloping  sea  and  the  earth  as  a  whole, 
one  would  expect. that  at  most  tidal  stations  two  high  waters  and  two  low  waters  would 
occur  each  lunar  day;  in  other  words,  to  each  transit  of  the  moon  (inferior  as  well  as 
superior)  there  would  correspond  one  high  water  and  one  low  water.  On  an  average  the 
time  of  high  water  at  a  given  station  follows  the  time  of  transit  by  a  certain  number  of 
hours  and  minutes  called  the  high  water  internal  (HWl)  or  high  water  lunitidal  inter^val^  or 
the  corrected  establishment.  In  like  manner  the  low  water  interval  (LWI)  or  low  water  luni- 
tidal interval  indicates  the  average  number  of  hours  and  minutes  between  the  time  of  transit 
and  the  time  of  low  water. 

According  as  the  moon  is  in  or  near  the  perigee,  apogee,  or  either  tropic,  the  tides  are 
distinguished  as  perigean^  ajyogean^  or  tropic  tides.  Spnng  tides  occur  at  about  the  time  of 
new  or  full  moon,  and  neap  tides  at  about  the  time  of  either  quarter.  More  definite  notions 
in  regard  to  these  tides  will  be  given  in  §  8. 

2.  Directions  for  observing  tides. 

Wherever  tides  are  to  be  observed,  the  first  thing  to  do  is  to  fix  a  well-graduated 
vertical  staff  m  as  permanent  a  position  as  possible.  A  solid  wall  or  pile  will  often  furnish 
a  suitable  support.  The  heights  of  several  bench  marks  above  the  zero  of  this  staff  should 
then  be  determined  with  considerable  precision  in  order  to  detect  any  settling  or  rising  in 
the  support  of  the  staff.  These  bench  marks  should  be  of  a  pemianent  character  and  situ- 
ated at  various  distances  from  the  staff.  The  object  of  such  permanence  is  to  enable  one  to 
recover  the  plane  of  reference  at  any  future  time. 

Direct  staff  readi/ngs. — The  staff  and  bench  marks  established,  the  observer  should  read 
the  height  of  the  tide  at  even  intervals  of  time.  Readings  at  the  exact  hours  throughout  the 
twenty-four  hours  of  each  da}'^  are  preferable  for  most  purposes.  The  kind  of  time  used  is 
immaterial,  provided  that  it  be  the  same  throughout  the  series  of  observations.  It  should 
always  be  specified  in  the  record.  In  making  such  observations  it  is  of  importance  to  know 
the  time  to  within  about  one  minute.     In  high  and  low  water  observations  readings  should 
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be  made  every  ten  minutes,  sa}^  for  about  forty  minutes  before  to  forty  minutes  after  each 
of  the  four  tides  of  the  day.  In  reading  a  height  upon  the  staff,  unless  the  surface  of  the 
water  be  perfectly  smooth,  note  a  point  midway  between  the  crest  and  trough  of  the  waves. 
A  glass  tube  open  at  both  ends  and  held  alongside  the  staff  will  facilitate  making  these 
readings.  When  the  surface  is,  as  a  rule,  too  rough  for  staff  readings,  the  water  in  a  well 
communicating  with  the  sea  b}^  means  of  a  pipe  half  an  inch  or  more  in  diameter  should  be 
observed  instead. 

Box  gauges, — A  box  gauge  consists  of  a  long  vertical  box  inclosing  a  float  which  rises 
and  falls  with  the  tide.  In  some  cases  the  float  carries  a  vertical  rod  which  mav  itself  be 
graduated;  in  others  the  float  is  attached  to  a  wire  or  cord  which  passes  over  a  pulley ,  then 
along  a  graduated  scale,  and  terminates  in  a  counterpoise.  This  gauge  permits  readings 
to  be  made  when  the  sea  is  comparatively  rough.  A  simple  staff  gauge  should  always  be 
located  near  a  box  gauge  and  the  readings  of  the  two  should  be  frequently  compared,  for  it 
is  obvious  that  the  line  of  flotation  is  liable  to  become  somewhat  altered. 

Autmriatic  or  self-regutering  tide  gauges. — A  gauge  of  this  variety  requires  a  float  and 
box  similar  to  those  employed  in  a  box  gauge.  The  motion  of  the  float,  as  it  rises  and  falls, 
is  communicated  to  a  pencil  which  traces  a  curve  upon  a  moving  sheet  of  paper.  Uniform 
motion  is  imparted  to  the  paper  by  means  of  a  cjiinder  or  drum  driven  by  a  well-regulated 
clock.  The  pencil  is  free  to  move  in  a  direction  perpendicular  to  the  line  of  motion  of  the 
paper.  The  paper,  usually  of  sufficient  length  to  contain  a  month's  record,  is  paid  out  from 
one  cylinder,  passes  over  a  second,  and  is  received  upon  a  third.  This  gauge,  besides  giving 
a  continuous  record,  requires  a  comparatively  small  portion  of  the  observer's  time.  Staff 
readings  (upon  a  staff  gauge)  and  time  comparisons  should  be  made  at  frequent  intervals 
and  recorded  upon  the  ti^l  sheet  or  marigmm.  These  staff  readings  should  be  n^de  within 
an  hour,  say,  of  the  times  of  high  or  low  water. 

3.    Generac  properties  of  tides. 

Conflning  one's  attention  to  a  particular  station,  the  following  properties  common  to 
most  tides  are  usually  revealed  by  means  of  a  few  days'  observation: 

(1)  Two  high  waters  and  two  low  waters  occur  during  each  twenty-four  or  twenty-five 
hours. 

(2)  The  alternate  high  or  low  waters  are  more  or  less  unequal. 

(3)  The  heights  of  corresponding  tides  vary  from  day^  to  day. 

(4)  The  lunitidal  intervals  (high  or  low  water)  are  different  for  alternate  tides. 

(5)  The  lunitidal  intervals  for  corresponding  tides  vary  from  day  to  day. 

(6)  The  inequality  in  height  or  interval  referred  to  in  (2)  or  (4)  becomes  greater  as  the 
moon's  declination,  either  north  or  south,  increases.  This  does  not  apply,  because  of  the 
sun's  tidal  effect,  to  the  lesser  inequality  at  stations  where  the  high  and  low  waters  are 

affected  by  quite  unequal  amounts. 

firreater 

(7)  The  range  of  tide  (as  determined  from  all  four  tides  of  the  day)  is  ?  ,  than 

.  new  or  full  moon, 

usual  near  the  tune  of  ^^^  ^^^,^  quadrature. 

(8)  The  range  of  tide  is  f  than  usual  near  the  time  when  the  moon  is  in 

1  ess  apogee . 

,^x  rw,,     ,     ..!,..        ,  shorter  ^,  ,  .      .  ,  .     first  and  fifth 

(9)  The  lumtidal  mtervals  are  i^^p.^,.  than  usual  near  the  tmies  of  the  fu-  ^      j  *u 

octants. 

The  above  statements  do  not  usually  apply  to  the  tides  at  stations  where  but  one  high 
and  one  low  water  occur  daily.     The  readily  observable  properties  of  such  tides  are: 
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[1]  But  one  high  and  one  low  water  occur  daily  when  the  moon  is  far  from  the  equator. 
[2]  Two  high  and  two  low  waters,  both  comparatively  small,  may  occur  daily  when  the 

moon  is  near  the  equator. 

increased 
[3]  The  moon  being  far  from  the  equator,  the  (diurnal)  range  of  *^^s  ^  ,  near  the 

solstice. 

time  of  either  ^^„.^^ 

equinox. 

Tilt  equilihriura  theory  of  tides. 

The  uncorrected  equilibrium  theory  begins  by  assuming — 

(1)  That  the  nucleus  of  the  earth  is  comparatively  rigid  (or  that  at  least  its  outer  layer 
is  a  rigid  shell),  and  that^it  is  composed  of  concentric  spherical  layers,  each  layer  having  a 
constant  density. 

(2)  That  the  nucleus  is  covered  by  a  fluid  of  uniform  depth,  shallow  as  compared  to  the 
radius  of  the  nucleus,  but  deep  as  compared  to  the  rise  and  fall  of  tide. 

(3)  That  this  fluid  has  neither  inertia  nor  viscosity,  nor  is  there  friction  between  the  fluid 
layer  and  the  nucleus  or  the  enveloping  atmosphere. 

As  these  conditions  are  far  from  being  realized  in  the  case  of  nature,  observations  will 
show  at  best  only  certain  approximations  toward  ideal  values.  Before  introducing  the 
modifications  necessary  to  adapt  the  theory  to  the  tides,  it  seems  desirable  to  ascertain  what 
the  tendencies  are  in  the  ideal  case. 

Since  the  angular  velocity  of  the  moon  in  her  orbit  and  the  rotary  motion  of  the  earth's 
surface  are  finite,  while  the  particles  of  fluid  are  supposed  to  respond  immediately  to  the 
forces  acting  upon  them,  we  may  consider  the  earth's  surface  as  stationary  during  any  given 
instant,  and  treat  the  surface  assumed  by  the  water  as  a  case  of  static  equilibrium. 

Because  of  hypothesis  (1),  the  attraction  of  the  moon  upon  the  nucleus  is  the  same  as  it 
would  have  been  had  the  entire  mass  been  concentrated  at  the  earth's  center. 

At  any  given  place  the  tide-producing  tendencies  depend  chiefly  upon  the  distance  and 
direction  of  the  disturbing  body,  and  are  governed  by  what  may  be  referred  to  as  Laws 
I  and  II. 

Law  I. — The  tendency  to  produce  tides  at  a  given  station  varies  directly  as  the.mass  of 
the  disturbing  body  and  inversely  as  the  cube  of  the  body's  distance  from  the  earth's  center. 

In  consequence  of  this  law  the  amplitude  of  the  solar  tide  ought  to  be  about  0.458  time 
that  of  the  lunar  tide.  For  the  mass  of  the  sun  =  331  000,  and  the  mass  of  the  moon  =  1/81, 
the  mass  of  the  earth  being  unity,  while  the  sun's  distance  =  92  800  000  miles  and  the  moon's 
distance  =  239  000  miles,  so  that — 

solar  tide:  lunar  tide  =  (92  800  000)'  '  8l  ^  (239  000)''  ^^^ 

.  •.  solar  tide  =  0.458  lunar  tide.  (2) 

The  eccentricity  of  the  lunar  orbit  being  0.055,  this  law  gives 

perigean  range:  mean  range  =  (1  _  eccentricity)' ''  ^'  ^^^ 

apogean  range:  mean  range  =  (1  +  eccentricity)''  ^'  ^ 

.  •.  perigean  range  =  1.18  mean  range,  (5) 

apogean  mnge  =  0.85  mean  range.  (6) 

Law  IL — ^The  tendencies  to  produce  tide  for  various  relative  positions  of  the  tide 
producing  body  are  proportional  to 

3  cos*  <9  -  1,  (7) 

where  B  is  the  zenith  distance  of  the  body  corrected  for  pai*allax.     In  other  words,  B  is  the 
angle  at  the  earth's  center  defined  by  the  given  station  and  the  center  of  the  disturbing  l)ody. 
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If  u  denote  the  height  of  tide  expressed  in  'terms  of  the  earth's  radius,  a,  then  it  • 
proportional  to  8  cos'  ^—1;  in  other  words,  we  may  put  w=a'  (3  cos*  ^—1).     The  equation 
of  the  surface  of  the  sea  at  any  given  instant  is 

.     p=a{l+u),  (8) 

or* 

p=a+a  a'  (3  cos'  6^-1),  (9) 

which  is  the  equation  of  an  ellipsoid  whose  semiaxes  are 

a  (1+2  ^),  a  (1-flf'),  a  (1-flf').  (10) 

That  is,  forces  acting  according  to  this  law  cause  the  surface  of  the  sea  to  assume  the  form 
of  an  ellipsoid  of  revolution  whose  longest  axis  points  toward  th^tide-producing  body. 

It  will  be  observed  that  when  the  moon,  say,  is  in  the  zenith  (or  nadir),  the  elevation  of 
the  sea  is  2  a  ^  higher  because  of  the  existence  of  the  moon;  but  when  in  the  horizon,  the 
elevation  of  the  sea  in  a  a*  lower. 

For  a  given  place  the  height  of  the  tide  will  vary  from  hour  to  hour  of  the  day  chiefly 
on  account  of  the  variations  in  ^;  but,  as  already  noted,  it  varies  somewhat  on  account  of 
the  variation  in  r,  the  moon's  distance. 

For  a  given  place  the  angle  0  depends  upon  the  moon's  hour  angle  and  its  declination 
both  of  which  are  functions  of  time.     From  spherical  trigonometry, 

cos  6^=cos  X  cos  S  cos  (V^— 0  +8iJ^  A.  sin  <^  (11) 

where 

\  =  geographic  latitude  of  the  station, 

I  =longitude  of  the  station  (W.  from  Greenwich), 

<y=moon's  declination, 

^=772,^= moon's  hour  angle  (W.  from  the  meridian  of  Greenwich). 

.  •.  a  a!  (8  cos'  6^— 1)=|  a  ot'  cos'  A.  cos*  6  cos  2  (^— 0 

+3  a  at'  sin  A.  cos  A.  sin  2  (J  cos  (^—Q 

+i  a  a'  (3  sin'  A.-1)  (3  sin'  S-^1) 

= height  of  tide  according  to  the  uncorrected  equilibrium  theory.       (12) 

For  the  lunar  tide, 

_    mass  of  moon     a* ^q  -    . 

^  '^-*  Sjiss  of  earth^  (moon^s  distance)'""^-^^  ^®®^'  (^^) 

and  for  the  solar  tide, 

,     ,    mass  of  sun  a^  r^  r.^  ^    ^  ,^   . 

""  '^  -*  ma«s  of  earth ^  (sun's  distance)»=^-27  ^««*-  (1*) 

(i)  The  height  of  the  semidiurnal  portion  of  the  lunar  or  solar  tide  at  a  given  station  is 
proportional  to  the  cosine  of  twice  the  local  hour  angle  of  the  moon  or  sun  multiplied  by  the 
square  of  the  cosine  of  its  declination.  The  factor  depending  upon  the  declination  is  always 
near  unity. 

(ii)  The  height  of  the  diurnal  portion  of  the  lunar  or  solar  tide  at  a  given  station  is 
proportional  to  the  cosine  of  the  local  hour  angle  of  the  moon  or  sun  multiplied  by  the  sine 
of  twice  its  declination.  The  factor  depending  upon  the  declination  varies  almost  directly 
with  the  declination. 

(iii)  There  is  a  portion  of  the  lunar  or  solar  tide  which  depends,  at  a  given  station, 
wholly  upon  the  declination  of  the  moon  or  sun.  The  height  of  this  portion  is  proportional 
to  3  sin*  (^—1,  where  S  represents  the  declination  of  the  moon  or  sun.  The  period  of  this 
expression  is  a  half  tropical  month  or  year,  as  the  case  may  be. 

The  height  of  the  entire  tide,  or  of  the  surface  of  the  sea,  at  any  given  time  and  place,  is 
the  sum  of  the  six  terms  just  referred  to — three  belonging  to  the  moon  and  three  to  the  sun. 
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The  corrected  equilibriuin  theory, — ^To  approximately  adapt  the  foregoing  theory  to  the 
case  of  nature,  we  may  write  the  height  of  the  lunar  or  solar  tide  in  the  f onn 

R^  cos*  S  cos  [2  (V'-O-^J 

+^1  sin  2  d  cos  r^-Z-fJ  (16) 

+i?o  [3  sin*  <y-l] 
where  R  and  b  must  be  determined  from  observations  at  the  given  stations.     Statements 
(i),  (ii),  and  (iii)  require  no  modification,  except  that  for  ''hour  angle"  we  must  write  "hour 
angle  diminished  by  a  constant  appropriate  for  the  station  in  question"  and  so  for  "twice 
the  hour  angle." 

This  correction  is  theoretically  necessary  (even  if  the  water  have  neither  inertia  nor 
friction)  because  the  earth's  surface  is  not  wholly  covered  with  water,  and  the  equation  of 
continuit}^  can  not  generally  be  satisfied  when  the  rise  and  fall  is  as  given  by  equation  (12) 
unless  we  continually  alter  the  plane  of  reference. 
The  5's,  as  did  the  «'s,  involve  the  factor 
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(mean  distance  of  moon  V _  fc^ __ /actual  parallax\ 
actual  distance  of  moony  ~"  V^y  ~"\mean  parallax  y 

In  practice  the  inertia  and  friction  of  the  water  produce  important  modifications  in  the 
^8  and  f's  from  their  equilibrium  values.  Nevertheless,  theybr;/i  (15)  is  capable  of  approxi- 
matelj"  representing  the  rise  and  fall  of  the  tide  in  nature.  This  is  especially  true,  if  we 
make  the  further  modification  of  taking  d  and  r  at  times  anterior  to  the  time  of  tide.  Such 
times,  as  well  as  the  ^'s  and  a's  must  be  determined  from  observations  made  at  the  given 
station.* 

5.  Explanation  of  phenomena  noted  i7i  %  3  hy  the  equilibriuin.  theory. 

The  tides  in  (i),  §  4,  are  semidiurnal,  while  those  in  (ii)  are  diurnal.  Each  may,  for  any 
particular  day,  be  represented  by  a  cosine  curve  of  proper  length  (period)  and  amplitude. 
Now  it  is  obvious  that  the  superposition  of  a  diurnal  curve  upon  a  semidiurnal  will,  in 
general,  cause  the  alternate  maxima  or  minima  of  the  semidiurnal  curve  to  become  more  or 
less  unequal  in  height  and  unequally  displaced  in  time.  These  statements  ac<x)unt  for  (1), 
(2),  and  (4)  of  §  3.  As  noted  in  (ii),  §  4,  the  amplitude  of  the  diurnal  curve  (lunar  or  solar) 
is  nearly  proportional  to  the  declination  of  the  moon  or  sun.  This  explains  property  (6),  §  3. 

The  superposition  of  a  semidiurnal  curve  or  wave  upon  another  of  nearly  equal  period, 
but  of  greater  amplitude,  simply  increases  or  decreases  the  amplitude  of  the  latter  when 
approximately  like  or  opposite  phases  coincide;  but  when  the  phases  differ  by  approximately 
90°  or  270°  the  principal  wave  is  displaced  in  time  by  the  subordinate  one — accelerated  or 
retarded  according  as  the  maximum,  say,  is  90°  in  advance  or  in  retard  of  the  maxima  of  the 
principal  wave.  This  accounts  for  properties  (3),  (5),  (7),  and  (9),  §  3.  Property  (8)  has  been 
explained  in  §  4,  where  the  values  of  the  perigean,  apogean,  and  mean  ranges  are  compared. 
This  amounts  to  varying  the  a'  or  the  ^s  inversely  as  the  cube  of  the  moon's  distance  from 
the  earth's  center. 

At  a  station  where  observation  shows  that  R^  is  several  or  many  times  as  great  as  jBj, 
expression  (15),  the  number  of  maxima  and  minima  of  a  curve  composed  of  diurnal  and  semi- 
diurnal parts  will  usually  depend  upon  the  number  of  maxima  and  minima  of  the  diurnal 
part  when  the  moon's  declination  is  great;  but  when  the  moon  is  near  the  equator  the  number 
may  be  governed  by  the  semidiurnal  part.  This  accounts  for  properties  [1]  and  [2],  §  3. 
The  moon  crosses  the  equator  and  reaches  its  extreme  declination  at  nearly  the  same  points 
in  the  heavens  as  does  the  sun.     This  accounts  for  property  [3]. 

*Cf.  Thomson  and  Tait's  Natural  Philosophy,  §§  S04-811. 
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6.  A  still  more  perfect  form  or  expression  for  the  equilibrium  theory  is  obtained  by 
developing  the  tide-producing  potential  (the  principal  part  of  which  is  inversely  proportional 
to  the  cube  of  the  disturbing  body's  distance  from  the  earth's  center,  and  directly  propor- 
tional to  3  cos*  0 — 1,  §  4)  into  a  series  of  cosine  tenns.  For  considerable  periods  of  time  the 
coeflScients  of  these  terms  remain  sensibly  constant  and  their  angles  or  arguments  increase 
uniformly  with  the  time.  Having  found  from  the  development  of  the  potential  what  are  the 
more  important  terms,  one  then  assumes  that  by  leaving  all  amplitudes  and  epochs  arbitrary 
the  series  is,  by  the  principle  of  forced  oscillations,*  capable  of  representing  the  tide  at  any 
given  station.  The  harmonic  analysis,  §  7,  has  for  its  object  the  determination  of  these 
amplitudes  and  epochs  from  tidal  records. 

7.  Harmonic  analysis.  \ 

Since  the  tide  is  periodic  in  its  character,  and  since  the  periods  of  its  causes  are  known 
from  astronomical  considerations,  it  ought  to  be  possible  to  represent  the  height  at  any  given 
time  by  means  of  the  Fourier  series,  or,  rather,  an  aggregation  of  such  series, 

y  =  A  cos  {at  +a)  +  ^  cos  {bt  +/3)  +     .     .     .  (16) 

where  y  is  reckoned  from  mean  sea  level.- 

For  aiding  the  imagination,  we  may  suppose  that  any  given  term  in  this  series  represents 
the  oscillation  caused  by  a  fictitious  star,  or  moon,  moving  uniformly  in  the  celestial  equator 
around  the  earth,  and  at  a  constant  distance  therefrom,  having  the  property  of  producing  a 
maximum  of  the  oscillation,  or  component  tide,  a  certain  number  of  hours  after  its  upper 
meridian  passage,  and  a  minimum  the  same  number  of  hours  after  its  lower  meridian  passage. 

If  a  denote  the  hourly  speed  of  the  component  A,  or  the  apparent  angular  velocity  of  its 

fictitious  moon,  and  A^  its  epoch  or  lag  expressed  in  degrees,  A^la  is  the  lag  expressed  in 

hours.     Also  if  arg^  A  denote  the  hour  angle  of  the  fictitious  moon  at  local  mean  midnight, 

at  +  argo  A  is  its  hour-angle  at  any  subsequent  hour  t.     Consequently  the  time  of  high  water 

of  the  component  A  is 

^^^^argo^ 

^-^   a  a     '  <1^) 

and  the  height  at  any  time  t  is 

A  cos  (at  +  argo  A  —  A^)  (18) 

so  that 

a  =  argo  ^  -  A"".  (19) 

By  replacing  A,  -4°,  a,  and  a  by  jff,  jB^,  J,  and  /S,  the  corresponding  quantities  for  any 
other  component,  -ff,  are  obtained. 

The  heights  due  to  any  components  may  be  shown  graphically  thus  (see  Fig.  1): 

Lay  oflf  the  hours  of  the  day  according  to  any  convenient  scale.     Draw  cosine  curves  of 

amplitudes  A,  B,    .     .     .    and  of  periods  — ,   -r-,       .     .     .     hours  in  length.     The  first 

maxima  are  located  upon  the  hour  lines 

^_ar&^      ^^argo^  . 

the  succeeding  maxima  are  then  fixed  by  the  lengths  of  the  several  periods.     The  symbol  D 
may  be  used  to  indicate  the  time  of  transit  of  any  fictitious  moon. 

To  combine  these  curves,  add  the  ordinates  for  each  hour,  thus  obtaining  the  resultant 
tidal  curve  from  which  the  times  and  heights  of  high  water  and  low  water  may  be  obtained. 

The  object  of  the  harmonic  analysis  is  to  resolve  the  observed  tide — i.  e. ,  observed  heights 
of  the  surface  of  the  sea — into  simple  elements  of  component  tides,  consisting  of  simple 

*See  Laplace,  M6c.  0^1.,  IV,  ill.  §  16. 

fSee  an  article  entitled  Harmonic  Analysis  of  Tidal  Observations,  by  Prof.  G.  H.  Darwin,  B.  A.  A.  S. 
Beport,  1883;  also,  article  Tides,  Encyclopaedia  Britannica,  ninth  edition. 
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harmonic  oscillations.  The  quantities  a^  i,  .  .  .  and  argo  A^  arg^  B^  .  .  .  are  known 
from  astronomical  considerations,  so  that  the  analysis  of  the  tide  at  a  given  place  implies 
only  the  determination  of  the  amplitudes  J.,  -ff,  .  .  .  and  the  epochs  A^,  B^^  .  .  . 
To  haimonically  analyze  the  tide  at  a  given  place,  let  its  height  be  given  at  each  hour  of 
the  day  for  a  year,  say.  Sum  these  ordinates  as  nearly  as  may  be  at  the  component  hours 
of  each  component  (its  harmonics  excepted).  The  sums  belonging  to  each  component  will  be 
24  in  number  and  represent  sums  corresponding  to  each  of  the  twenty-four  hours  into  which 
the  component  day  is  supposed  to  be  divided.  As  the  summation  in  each  case  is  made  with 
reference  to  the  component  hours,  the  effect  of  the  other  components  upon  these  24  sums  will, 
in  the  long  run,  approach  zero  or  a  constant.     Having  found  the  24  heights  corresponding 


■Midnight 
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Midnight 
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Fig.  1. 

to  these  sums,  they  may  be  plotted  as  hourly  ordinates;  such  a  plotting  would  represent  the 
required  component  tide  combined  with  its  harmonics.  To  analyze  these  24  heights,  A^,  A^,  A,, 
•     .     .     Ajj,  assume  each  to  be  of  the  forqi 

h^U^-{-A^  cos  a/-fJ,  sin  (U-\-A^  coa  2  ai-\-A^  sin  2  ctf  -f     .     .     .     -\-A^  cos  8  ai-^Af^  sin  8  a(,  (21) 

where  a^=0^,  15^,  30^,     ....     345^. 

It  is  not  difficult  to  show  that  the  most  probable  values  of  Z?i,  J.,^  are  given  by  the  equations 

24  ^o=Ao+At+A,+     .     .     .     +A^3. 

12  ^"i  =  Ao  cos  O^+Aj  cos  IS^+A,-  cos  30°+     .     .     .     +A„  cos  345^, 


12  .4,=Ao  cos  O^+Aj  cos  30°+ A,  cos  60°+ 
12  3,=A,  cos  0°+Ai  cos  45°+A,  cos  90°+ 


12  A  =  h  sin  0°+Ai  sin  16°+A,  sin  30°+ 
12  38=Ao  sin  0°+A,  sin  30°+A^  sin  60°+ 
12  A^=h  sin  0°+Ai  sin  45°+A,  sin  90°+ 


+A,3  cos  330°, 
+A„  cos  315°, 


+A„  sin  346°, 
+A„  sin  330°, 
+A„  sin  315°, 


(22) 
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From  these  values  of  A^  A^  we  find  A  and  a  by  the  relations 

A  =  (7P  +  >)^,  tan  a=  -^j-  (^^) 

A^  then  becomes  known  by  the  equation 

A"^  =  argo  A  -  «,  (24) 

argo  A  being  known  from  astronomical  considerations.*     So  for  components  B^  C^  etc. 

It  may  be  added  that  because  the  hourly  heights  are  tabulated  in  solar  time,  most  of  the 
amplitudes  as  brought  out  in  the  analysis  must  be  increased  by  a  factor  a  little  greater  than 
unity,  known  as  the  augmenting  factor;  also  that  most  of  these  amplitudes  must  be  corrected 
for  the  longitude  of  the  moon's  node  by  the  application  of  a  suitable  factor.  For  series  less 
than  about  a  year  in  length,  still  other  corrections  must  be  applied. 

8.    Ter))is  sometimes  \meful  In  dimrribinii  tides. 

Mean  range  (Mri)  is  the  average  value  of  the  semidaih'^  range  of  tide. 

Spring  range  (Sg)  is  the  greatest  periodic  semidail}^  range  occurring  usually  one  or  two 
days  after  new  and  full  moon. 

Neap  range  (Np)  is  the  smallest  periodic  semidaily  range  occurring  usually  one  or  two 
days  after  the  moon  is  in  quadrature — that  is,  after  the  first  and  third  quarters. 

Perigean  range  (Pn)  is  the  greatest  periodic  semidaily  range  of  tide  occurring  usually 
from  one  to  three  days  after  the  moon  is  in  perigee. 

Apogean  range  (An)  is  the  smallest  periodic  semidaily  range  occurring  usually  from  one 
to  three  days  after  the  moon  is  in  apogee. 

GreaA.  diurnal  range  (Gt)  is  the  difference  between  the  mean  of  all  the  higher  high  waters 
(HHW)  and  the  mean  of  all  the  lower  low  waters  (LLW)  of  each  da^'^  during  one  or  more 
half  tropical  months. 

Small  diurnal  range  (SI)  is  the  difference  between  the  mean  of  all  the  lower  high  waters 
(LHW)  and  the  mean  of  all  the  higher  low  waters  (HLW)  of  each  day  during  one  or  more 
half  tropical  months. 

Great  tropic  range  (Gc)  is  the  greatest  periodic  daily  range  of  tide  usually  occurring 
soon  after  the  moon  is  farthest  north  or  south  from  the  equator  and  therefore  near  one  of 
the  tropics.  \ 

Small  tropic  range  (Sc)  is  the  smallest  periodic  daily  range  of  tide  usually  occurring  soon 
after  the  moon  is  farthest  north  or  south  from  the  equator  and  therefore  near  one  of  the 
tropics,  t 

Tides  determining  the  above  ranges,  or  of  simultaneous  occurrence,  may  be  referred  to 
as  spring^  neap^  pefrlgean^  tropic,  etc. ;  a  like  remark  is  applicable  to  lunitidal  intervals,  and 
occasionally  to  other  quantities.  « 

An  InaqualityKvi  the  tide  is,  or  implies,  a  departure,  in  time  or  amplitude,  from  the  mean 
tide  at  a  given  station.  The  inequality  having  the  period  of  a  half  lunation  is  the  phase 
Inequality;  that  having  an  anomalistic  month  is  the  parallax  ineqxiality;  that  which  causes 
the  two  high  waters  or  two  low  waters  of  a  day  to  differ  is  called  the  diurnal  inequality. 

The  age  of  an  inequality  is  the  amount  of  time  b}^  which  it  follows  its  astronomical 
cause.  The  ages,  in  hours,  of  the  phase,  parallax,  and  diurnal  inequalities  are  given  by  the 
expressions 

1.016 


KJ 

'2  -^'^2      — 


=0.984  (S,^-]VI,^'),      ^1^5^^°  =  1-837  (M,'=-N,^),    ^\^'-^  =0.911  (K.^- O.^), 


*  The  arprumente  for  January  1  of  each  year  from  1850  to  1950  are  given  upon  pages  195-204,  Part  II,  U.  S. 
Coast  and  Geodetic  Survey  Report  for  1894. 

t  Strictly  speaking,  it  is  assumed  to  occur  0.911  (K,®— Oj®)  hours  after  the  moon's  extreme  declination, 
as  shown  below 
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respectively,  where  the  letters  are  the  epochs  or  lags  ( «)  of  the  harmonic  components  repre- 
sented by  them;  their  numerical  values  can  be  found  in  Table  4,  for  each  of  the  seventy 
standard  ports;  and  the^e  ages  are  usually  nearly  constant  over  a  considerable  area.  These 
times  represent  the  retard  of  the  spring  and  neap,  the  perigean  and  apogean,  and  the  tropic 
tides,  respectively,  behind  their  astronomical  causes. 

Trfrpic  dmmal  inequality  (HWQ,  LWQ)  as  here  used  denotes  the  greatest  periodic 
difference  in  height  between  two  consecutive  high  waters  or  low  waters,  usually  occurring 
soon  after  the  moon  is  farthest  north  or  south  from  the  equator;  this  inequality  is  determined 
by  the  tropic  tides,  although  the  smaller  inequality  at  some  stations  may  not  then  have,  even 
approximately,  its  maximum  value. 

Diurnal  ^oave  is  that  portion  of  the  tide  whose  period  is  approximately  one  day. 


TraAsit 
(upper  or  lower) 


Transit 
(kmer  or  -upper) 


Transit 
(upper  or  lower) 


Fig.  2. 


S&jaence  of  tide  is  the  order  in  which  the  four  tides  of  a  day  occur,  particularly  when  the 
moon  is  far  from  the  equator.     It  may  be  expressed  thus,  HHW  to  LLWor  LLW  to  HHW 

as  the  case  may  be.     The  y^^^^    expression  indicates  that  tropic  LLW  i     tropic  HHW 

without  the  lesser  tides  intervening.     The  time  between   tropic  ttw  and  tropic  rrTTiy 

must  be  taken  a^  less  than  a  half  lunar  day.  At  some  stations  it  is  necessary  to  have  both 
sun  and  moon  far  from  the  equator  in  order  to  fix  the  sequence. 

Type  of  tide  \^  the  characteristic  form  of  the  tide.  It  is  generally  indicated  by  the 
sequence  of  tides,  together  with  the  ratios  of  each  of  the  tropic  diurnal  inequalities,  and  of 
the  spring  range,  to  the  mean  range.  For  shallow  waters,  however,  in  rivers  especially, 
the  duration  of  rise  or  fall  may  become  very  important. 

Figure  2  illustrates  the  tropic  tides  and  quantities  connected  with  them  at  San 
Francisco.  In  this  case  the  tide  is  largely  diurnal,  the  sequence  is  HHW  to  LLW,  and 
LWQ>HWQ. 
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9.  Approximate  theoretical  relations  hetween  the  various  ranges,  intervals^  planes  of  refer- 
ence^ etc. 

2Mn  =  Gt+Sl. 
Gc  -  So  =  HWQ + LWQ. 
For  the  great  diurnal  range  (Gt)  three  cases  are  considered: 

(1)  Gt  =  f  Gc  +  i  Mn,  when  either  HWQ  or  LWQ  (or  both)  exceeds  ^. 

(2)  Gt  =  Mn  +  i  (HWQ  +  LWQ),  when  both  HWQ  and  LWQ  are  less  than  ^. 

(3)  Gt  =  0. 64  (^  Gc  +  ^^5l!.\  when  the  tide  is  chiefly  diurnal. 

For  the  depression  of  mean  lower  low  water  below  mean  low  water  three  cases  are  con- 
sidered: 

(1)  LW  -  LLW  =  y^  +  -^  LWO^°^*'  when  LWQ  >  HWQ,  and  also  exceeds  ^. 

(2)  LW  -  LLW  =  *  (Gc  -  Mn)  -  ^^  -  '^  ^^^^^^\  wl»en  HWQ  >  LWQ,  and 

also  exceeds  — r-. 

4 

(3)  LW  -  LLW  =  ?i?^,  when  HWQ  and  LWQ  are  each  less  than  Mn.  * 

o  4 

When  the  tide  is  chiefly  diurnal  there  is  no  mean  low  water,  in  the  sense  in  which  it  is 
used  above. 

In  obtaining  the  duration  of  rise  or  fall  of  tide  from  the  following  equations,  add  12*" 
25"  when  necessary  to  make  the  result  positive. 

Duration  of  rise  =  HWI  -  LWI. 
Duration  of  fall  =  LWI  -  HWI. 
The  sum  of  the  four  tropic  lunitidal  intervals  is  equal  to  twice  the  sum  of  the  two  mean 
intervals   thus* 

HHWI  +  LHWI  +  HLWI  +  LLWI  =  2  (HWI  +  LWI.) 

In  Table  3,  of  these  Tide  Tables,  only  two  of  the  tropic  intervals  are  given,  and  the 
other  two  tropic  intervals  may  be  obtained  from  the  following  approximate  relations: 

Tropic  LHWI  =  2  HWI  -  tropic  HHWI, 
Tropic  HLWI  =  2  LWI  -  tropic  LLWI. 
The  heights  of  the  tide  are  all  referred  to  some  one  of  the  following  three  planes  of 
reference:  Mean  low  water,  mean  low-water  springs,  and  mean  lower  low  water.     The  defi- 
nition of  each  plane  as  used  in  these  tables  is  given  here  by  an  expression  which  indicates 
its  depression  in  feet  below  mean  sea  level. 

(1)  Mean  low  loater  =  —5,  where  Mn  is  the  mean  semidiurnal  range. 

(2)  Mean  Imo  water  springs  =  -^,  where  Sg  is  the  mean  range  of  spring  tide. 

(3)  Mean  lower  low  water  depends  upon  the  diurnal  inequalities  in  high  and  low  water, 
and  there  are  four  cases  considered: 

(a)  =^+LWQ+J>i(g^^,  when  LWQ>HWQ,and  exceeds, say, ^. 

(5)  ^  3Gc  _  ^  _  HWQ  _  •04(Gc^-^Mn)' ;^henHWQ>LWQ, andexceeds, say,  ^. 

(c)  =  ^  +  -?^,  when  HWQ  and  LWQ  are  each  less  than  about  ^5. 

(d)  =  0.64(  1  +  Lpr^  )  (Mean  sea  level  —  tropic  LLW),  when  the  tide  is  chiefly  diurnal. 
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10.   The  effects  of  the  moorCB  parallaao  and  phases  upon  the  times  amd  heights  of  the  tides. 

The  tables  given  below  enable  one  to  approximately  take  account  of  the  effect  of  the 
moon's  distance  upon  the  range  of  tide,  and  also  the  variations  in  time  and  height  due  to 
the  relative  positions  of  the  sun  and  moon. 

FACTOR  EXPRESSING  THE  EFFECT  OF  THE   MOON's  PARALLAX   UPON  THE  MEAN  RANGE  OF  TIDE. 


Time. 


d. 
0 
1 
2 
3 
4 
5 
6 
7 


Factor  q. 


1.17 
1.16 
1.15 
1.13 
1.09 
1.06 
1.02 
0.9S 


Time. 

d. 

rt 

f7 

s 

6 

o 

5 

rt^l' 

4 
3 
2 

o 

•s 

1 

pq 

lo 

Factor  q. 


0.99 
0.96 
0.93 
0.90 
0.88 
0.87 
0.86 
0.86 


Time. 

d. 

fo 

p 

1 

§} 

2 

&^, 

3 

ST-d' 

4 

►.-^ 

tf 

i 

5 

< 

VI 

Factor  q. 


0.86 
0.86 
0.87 
0.88 
0.90 
0.93 
0.96 
0.99 


Time. 


d. 

f7 
6 
5 
4 
3 
2 
1 
0 


Factor  q. 


0.98 
1.02 
1.06 
1.09 
1.13 
1.15 
1.16 
1.17 


In  making  use  of  these  tables  for  prediction  purposes,  the  mean  range  (Mn)  should  be  first 
multiplied  by  the  factor  q  expressing  the  parallax  effect;  this  corrected  range  should  then  be 
used  in  ascertaining  the  variation  due  to  phase  in  the  lunitidal  interval  and  in  obtaining  the 
semirange  of  tide. 


TABLE  OF  PHASE  EFFECTS. 


Time. 

Increase  in  luni- 
tidal intervals. 

Increase  in  sesii- 
range  of  tide. 

Tlmf 

). 

Increase  in  luni- 
tidal intervals. 

Increase  in  semi- 
range  of  tide. 

Date. 

Factor  p.* 

d. 

h. 

m. 

d. 

h. 

m. 

0 

00 

0  Sg-Np 
"  MnXg 

-|-.23p(Sg-Np) 

• 

0 

00 

"  MnXg 

-.  29p(Sg-Np) 

Jan. 

1 

0.82 

0 

06 

-  5 

-f.23 

0 

06 

+13 

-.29 

11 

0.88 

0 

12 

-10        '* 

+.  23 

0 

12 

+25 

-.28 

21 

0.96 

0 

18 

-14 

+.22 

0 

18 

+35 

-.  27 

31 

1.04 

1 

00 

-19        *' 

+.21 

a 

CD 

1 

00 

+44 

-.25          " 

Feb. 

10 

1.13 

1 

06 

-23 

+.20         " 

s 

Ti 

1 

06 

+52 

-.23 

20 

1.20 

•^ 

1 

12 

—28 

+.  19 

1 

12 

+58 

— .  21 

Mar. 

2 

1.25 

1 

18 

-32        " 

+.18         " 

Q. 

1 

18 

+62 

-.18 

12 

1.27 

2 

00 

-37 

+.  17 

S' 

2 

00 

+65 

-.  16 

22 

1.28 

2 

06 

-41 

+.  15 

2 

06 

+66 

-.  13 

Apr. 

1 

1.26 

(^ 

^ 

-^ 

2 

12 

-44 

+.13 

^ 

2 

12 

+67 

-.10 

11 

1.22 

2 

18 

-49 

+.11 

5 

2 

18 

+67 

-.08 

21 

1.14 

■< 

3 

00 

-52        " 

+.09         " 

3 

00 

+66        " 

-.05 

May 

1 

1.06 

3 

06 

-56 

+.  07 

3 

06 

+64        " 

-.02 

11 

0.96 

3 

12 

-59 

+.04 

3 

12 

+62        "     • 

.00 

21 

0.87 

3 

18 

-61 

+.  02 

3 

18 

+60 

+.03 

31 

0.77 

l4 

00 

63        " 

-.01 

k 

00 

+57        " 

+.05 

June 

10 

0.71 

20 

0.67 

July 

30 
10 
20 

0.68 
0.74 
0.82 

r4 

00 

-57       •" 

+.05 

f4 

00 

+63 

-.01 

30 

0.92 

3 

18 

60 

+.03 

• 

3 

18 

+61        " 

+.02         *' 

Aug. 

9 

1.01 

3 

12 

62        " 

.00         " 

3 

12 

+59        " 

+.04 

19 

1.10 

3 

06 

-64 

-.02         ** 

3 

06 

+56 

+.07         '* 

^ 

1.18 

s 

'd 

3 

00 

-66 

-.05         *' 

i 

3 

00 

+52 

+.09         ** 

Sept. 

•^8 

1.23 

2 

18 

-67 

-.  08         ** 

2 

18 

+49        " 

+.11 

18 

1.26 

•+3 

2 

12 

-67        " 

-.  10 

2 

12 

+44 

+  .13     .    " 

28 

1.26 

1 

2 

06 

-66 

-.13         " 

0J9 

2 

06 

+41        " 

+.15 

Oct. 

8 

1.24 

2 

00 

-65 

-.  16         " 

1 

CD 

2 

00 

+37        ** 

+.  17 

18 

1.20 

1 

18 

62 

-.18 

1 

18 

+32        ** 

+.18         *» 

28 

1.14 

o 

1 

12 

-58 

-.  21         " 

§ 

1 

12 

+28        " 

+.19 

Nov. 

7 

1.06 

1 

06 

-52        " 

-.  23         " 

i 

1 

06 

+23        " 

+.20         " 

17 

0.97 

1 

00 

-44 

-.25 

& 

1 

00 

+19 

+.21 

27 

0.89 

0 

18 

-35 

-.27 

0 

18 

+14 

+.  22 

Dec. 

7 

0.83 

0 

1*2 

-25        " 

-.28 

0 

12 

+10 

+.  23         " 

17 

0.79 

0 

06 

-13 

-.29 

0 

06 

+  5        " 

+.23         " 

27 

0.80 

10 

00 

0 

-.29 

10 

00 

0 

+.  23         " 

Jan. 

6 

0.85 

*  The  factor  p  applies  to  the  *'  increase  in  the  semirange  of  tide,"  and  not  to  the 
declinations  of  the  sun  and  moon  and  to  the  solar  parallax. 
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increase  in  lunitidal  intervals."    It  is  due  to  the 
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In  the  column  headed  '* Increase  in  lunitidal  intervals"  the  negative  values  are  often 
spoken  of  as  the  jyrlmhig  and  the  positive  ones  as  the  lagging  of  the  tide. 

The  vuhjar  eMahlishment^  being  the  interval  at  "full  and  change,"  ma}'^  be  obtained  from 
the.  mean  lunitidal  interval  by  entering  this  table  as  many  hours  before  spring  tides  as  are 
contained  in  the  age  of  the  phase  inequality,  §  8. 

11.  Tidal  currents. 

The  velocity  {drift)  of  a  current  is  the  rate  at  which  the  fluid  particles  move  horizontally. 
It  is  usually  expressed  in  knots,  i.  e.,  nautical  miles,  per  hour,  but  sometimes  in  feet  per 
second.  The  velocity  generally  differs  for  different  depths,  but  its  value  at  the  surface  may 
be  understood  unless  otherwise  specified.  The  velocity  of  propagation  of  the  tidal  wave  is 
many  times  greater  than  the  velocity  of  the  current,  and  the  two  must  not  be  confounded. 

The  direction  {set)  of  a  current  is  the  direction  or  point  of  the  compass  toward  which 
the  fluid  particles  move. 

The  movement  of  the  fluid  in  one  direction,  usually  inland,  is  styled  ^oorf,  and  in  the 
opposite  direction,  ehh.  The  two  are  not  always  distinct,  and,  even  if  they  are,  it  is  not 
always  possible  to  know  which  movement  should  be  taken  for  the  flood  and  which  for  the  ebb. 

Slack  water  denotes  the  state  of  the  current  when  its  velocit}^  becomes  a  minimum. 

The  effect  of  the  tidal  wave  in  giving  rise  to  currents  may  be  seen  in  two  simple  cases: 

(1)  Where  there  is  a  smalf  tidal  basin  connected  with  the  sea  by  a  large  opening. 

(2)  Where  there  is  a  large  tidal  basin  connected  with  the  sea  by  a  very  small  opening. 
In  the  first  case  the  velocity  of  the  current  in  the  opening  will  have  its  maximum  value 

when  the  height  of  the  tide  within  is  changing  most  rapidly,  i.  e.,  at  a  time  about  midway 
between  high  and  low  water.  The  water  in  the  basin  keeps  at  approximately  the  same  level 
as  that  of  the  water  outside.  Flood  corresponds  to  the  rising,  and  ebb  to  the  falling  tide 
within.     E.  g.  the  Golden  Gate,  Cal. 

In  the  second  case  the  velocity  of  the  current  in  the  opening  will  have  its  maximum 
value  when  it  is  high  water  or  low  water  without;  for  then  there  is  the  gi*eatest  head  of  water 
for  producing  motion.  Flood  begins  about  three  hours  after  low  water,  ebb  about  three 
hours  after  high  water;  that  is,  slack  water  occurs  at  times  about  midway  Ix^tween  the  tides. 

In  an  unobstructed  wave,  the  flood  velocity  is  a  maximum  at  about  the  time  of  high 
water,  and  the  ebb  velocity  becomes  a  maximum  near  the  time  of  low  water. 

In  a  stationary  wave,  the  slack  waters  are  almost  simultaneous  with  the  high  and  low 
waters. 

In  some  bodies  of  water,  particularly  long  channels,  such  as  tidal  rivers,  the  directions 
of  the  currents  are  obviously  governed  by  the  trend  of  the  banks;  but  in  broader  bodies, 
especially  near  the  heads  of  gulfs  and  bays,  the  diTections  taken  by  the  particles  of  water 
are  not  easily  explained.  It  is  quite  common  in  such  cases  to  find  no  true  slack  water,  while 
the  direction  of  the  current  shifts  continually  with  the  varying  phases  of  the  tide. 

12.  R(lfefren<^es, 

The  Tides  and  Kindred  Phenomena  in  the  Solar  System,  by  George  Howard  Darwin,  1898. 
Reports  of  the  British  Association  for  the  Advancement  of  Science,  particularly- 1883. 
Proceedings  of  the  Royal  Societ}^  of  London,  particularly  188.5  and  1889. 
A  Manual  of  Tidal  Observations,  Maj.  A.  W.  Baird  [London,  Taylor  &  Francis]. 
A  Manual  of  Scientific  Enquiry,  article  "Tides"  [London,  Eyre  &  Spottiswoode]. 
Encyclopaedias  (Britannica,  Metropolitana,  Appleton's,  and  others),  articles  "Tides." 
Thomson's  and  Tait's  Natural  Philosophy,  §§  804-848. 
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Popular  Lectures  and  Addresses,  Sir  William  Thomson,  Vol.  Ill,  article  "The, Tides'* 
[London,  Macmillan  &  Company]. 

Astronomies  (Chambers's,  Vol.  1;  Young's,  and  others). 

Philosophical  Transactions  since  1830;  articles  by  J.  W.  Lubbock,  Rev.  W.  Whewell, 
Sir  G.  B.  Airy,  Sir  William  Thomson,  Prof.  G.  H.  Darwin. 

Reports  of  the  Coast  and  Geodetic  Survey,  articles  by  Prof.  A.  D.  Bache,  R.  S.  Avery, 
Prof.  William  Ferrel,  and  others;  particularly  1854, 1865, 1856, 1868,  1874,  1875, 1876,  1878, 
1883,  1894,  1897,  1900,  and  1904. 

Newton's  Principia,  Book  I,  Prop.  LXVI;  Book  III,  Props.  XXIV,  XXXVl,  and 
XXXVII. 

Laplace's  Traits  de  M^canique  Celeste,  Books  IV  and  XIII. 

Bibliographic  g^n^rale  de  I'Astronomie,  Houzeau  and  Lam^aster  [Brussels,  1882],  VoL 
II,  contains  a  bibliography  of  all  papers  on  tha  theory  of  tides  since  the  time  of  Newton. 

List  and  Catalogue  of  the  Publications  issued  by  the  Coast  and  Geodetic  Survey,  1816 
to  1902,  published  in  1902.     See  under  head  of  Physical  Hydrography. 

EXPLANATION  OF  TABLES. 
ON  THE   PREPARATION,    ARRANGEMENT,    AND  USE   OF  THESE  TIDE   TABLES. 

In  attempting  to  extend  the  tide  tables  to  all  waters,  the  Survey  has  utilized  information 
from  a  variety  of  foreign  sources.  The  chief  of  these  are:  The  Proceedings  of  the  Royal 
Society  of  London,  1885,  1889,  1902;  Reports  on  the  operations  of  the  Survey  of  India 
Department;  the  British,  German,  French,  and  other  tide  tables;  observations  and  results 
furnished  to  the  Survc}^  through  our  foreign  consulates;  observations  loaned  on  special 
requests,  and  voluntary  contributions  from  several  hydrographic  surveys.  See  acknowl- 
edgments in  Preface. 

Tahle  1^  pages  Ifi-3'26, — This  table  gives  full  predictions,  that  is,  tabulated  high  and  low 
waters  for  each  day  of  the  year,  for  seventy  stations.  They  have  been  made  by  means  of 
the  Ferrel  tide-predicting  machine  described  in  Appendix  10  of  the  Superintendent's  Report 
for  1883.  The  harmonic  constants  underlying  these  predictions  are  given  in  Table  4,  where 
will  also  be  found  the  lengths  of  the  series  of  observations  analyzed. 

A  note  at  the  bottom  of  each  page  shows  the  kind  of  time  used  and  the  plane  from 
which  the  heights  are  reckoned. 

For  convenience,  the  phases  of  the  moon,  together  with  the  times  of  its  extreme 
distances  and  declinationj:^,  are  given  in  connection  with  the  calendar  of  each  station.  More 
exact  values  will  be  found  in  Tables  7  and  8. 

Tahle '2^  pages  S27-3S1. — The  first  three  pages  of  this  table  afford  a  ready  means  of 
finding  the  approximate  height  of  the  tide  at  any  intermediate  time  between  high  and  low 
water  for  those  ports  on  the  Atlantic  coast  of  the  United  States  for  which  full  predictions 
are  given.  This  table  may  be  extended  to  the  subordinate  stations  (given  in  Table  3) 
referred  to  these  principal  stations  by  multiplying  its  values  by  the  ratio  of  mean  ranges, 
provided  the  duration  of  rise  or  fall  is  sensibly  the  same  at  the  subordinate  as  at  the 
principal  station.  Tables  2 A  and  2B  have  been  so  designated  in  order  to  avoid  changing 
the  number  of  the  tables  which  follow.  Table  2 A  is  an  auxiliary  table  by  means  of  which 
Table  2B  may  be  adapted  to  almost  any  kind  of.  tide,  whether  semidiurnal  or  diurnal.  It  is 
believed  that  these  tables  will  be  found  more  satisfactory  than  any  general  tables  which 
have  ever  been  published  heretofore  for  finding  the  height  between  the  times  of  high  and 
low  water. 
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Table  3^  pages  332-IiJiB. — ^This  table  gives  the  following  items: 

First.  A  list  of  about  3,000  tidal  sta,tions  arranged  in  geographic  order;  the  names  of 
the  seventy  stations  of  Table  1  are  printed  in  small  capitals. 

Second.  Their  approximate  geographic  position.     If  we  put  S  and  L  for  the  west 

longitudes  in  time  of  the  standard  time  and  local  meridians,  respectively,  the  correction  to 

change  standard  to  local  time  is 

8 — -Z/, 

and  the  correction  to  change  local  to  standard  time  is 

Third.  The  standard  or  principal  port  to  which  they  are  referred. 

Fourth.  The  differences  and  ratios  to  be  applied  to  the  predicted  times  and  heights  of 
the  principal  port,  Table  1,  for  obtaining  the  tides  at  any  given  subordinate  poi*t.  The 
tides  so  obtained  are  already  expressed  in  the  kind  of  time  given  in  connection  with  these 
differences. 

The  time  differences  are  computed  as  follows: 

Difference  for  time  of  HW=(HWI),,-(HWI),=tAS,=F/S,,+l^  (±Z,,=FZ,)+n  (12*^  25"). 
Difference  for  time  of  LW=(LWI),,~(LWI),=fcAy,=F/S',,+l5V  (=bA,=FZ,)+n  (12*^  25"). 
Single  subscripts  refer  to  the  principal  station,  and  double  subscripts  to  the  subordinate 
station.     The  upper  sign  is  used  for  west  longitude  and  the  lower  one  for  east  longitude. 

Z=the  longitude  of  the  station  in  time. 

/S=the  longitude  of  the  time  meridian  used. 

n=0  when  the  corresponding  tropic  intervals  at  both  stations  are  marked  with  the  same 
letter. 

r2=d=l  when  the  corresponding  tropic  intervals  at  the  two  stations  are  marked  with  differ- 
ent letters,  the  sign  giving  the  smaller  result  being  usually  preferred. 

71=  db  2  when  the  tide  is  chiefly  diurnal,  and  it  is  desired  to  change  the  sign  of  the  direct 
difference;  also  when  the  two  stations  are  situated  upon  opposite  sides  of  the  day -line 
in  the  Pacific  Ocean. 

Sometimes  when  the  corresponding  height  inequalities  are  small  the  markings  of  the 
tropic  intervals  at  the  two  stations  are  ignored  in  computing  the  time  difference.  For 
stations  where  the  tide  is  chiefly  diurnal  the  tropic  intervals  are  compared  to  get  the  time 
differences.  If  the  Russian  calendar  is  desired  for  Siberian  or  other  stations,  subtract 
thirteen  days  from  the  dates  given  by  application  of  the  differences. 

If  the  subordinate  station  is  properly  referred,  the  times  of  high  and  low  water  ought 
to  be  correctly  given  by  means  of  the  tidal  differences,  and  in  the  kind  of  time  indicated  in 
these  columns,  without  regard  to  the  time  used  for  the  standard  port. 

The  height  differences  are  computed  as  follows: 

Difference  for  height  of  HW=[2?,,+i  (Mn),J-[Z>,+i  (Mn)J 
Difference  for  height  of  LW=[Z>,,-i  (Mn),J-[Z>,-i  (Mn)J 

where  D^  and  D^^  are  the  depressions  below  mean  sea  level  of  the  planes  of  reference  at  the 
standard  and  subordinate  ports,  respectively,  as  given  in  Table  3. 

The  heights  of  the  tides  are  referred  to  one  of  three  planes  of  reference:  Mean  low 
water,  mean  lower  low  water,  and  mean  low  water  springs,  §  9. 

The  differences  may  be  used  without  material  error  only  when  the  ratio  of  ranges  is  not 
far  from  unity.  The  heights  thus  obtained  are  reckoned  from  the  plane  of  reference  indicated 
in  the  difference  columns,  no  matter  what  plane  has  been  used  for  the  predictions  at  the 
standard  port.  The  approximate  depression  of  this  plane  below  mean  sea  level  is  given  on 
the  opposite  page,  in  the  third  column  from  the  last. 
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In  no  case  should  the  height  differences  be  used,  except  for  veiy  rough  results,  where 
the  ratio  of  ranges  differs  as  much  as  25  per  cent  from  unity.  A  much  better  estimate 
of  the  heights  at  the  subordinate  station  can  always  be  obtained  by  using  the  formula 

Ki  =  r  h,  +  D,,  —  r  D, 
in  which  D^  and  D,^  are  the  same  as  before,  h^  and  A^,  are  the  heights  of  the  tide  at  the 
standard  and  the  subordinate  ports,  respectively,  and  r  is  the  ratio  of  ranges.     When  both 
stations  are  referred  to  mean  low  water  or  to  mean  low  water  springs,  Dn—r  D,  may  be 
neglected,  and  the  formula  becomes  hfi=r  h^. 

Fifth.  Lunitidal  intervals,  mean  and  tropic.  See  §§  1,  8,  9,  and  10.  The  tropic 
lunitidal  intervals  marked  a  are  to  be  added  to  the  time  of  the  moon's  upper  ti-ansit  for  north 
declination,  and  to  the  lower  transit  for  south  declination  of  the  moon;  those  intervals  marked 
i  are  to  be  added  to  the  time  of  the  moon's  upper  transit  for  south  declination,  and  to  the 
lower  transit  for  north  declination  of  the  moon.  It  is  to  be  noted  that  the  values  given  are 
for  tropic  higher  high  and  lower  low  water,  and  not  for  the  tropic  lower  high  and  higher 
low  water.  To  obtain  such  an  interval  approximately,  change  the  letters  a  and  h  and  find  an 
interval  as  much  greater  than  the  mean  interval  as  the  given  tropic  interval  is  less.  (See 
page  22.) 

Sixth.  Ranges  of  tide:  Mean,  spring,  neap,  and  great  tropic.  See  §§  8,  9,  and  10.  In 
some  localities  the  tide  is  chiefly  diurnal — that  is,  usually  only  one  high  and  one  low  water 
occur  in  twenty-four  hours;  for  such  places  the  columns  for  mean  intervals  and  ranges  are 
either  left  vacant,  or  else  the  given  values  have  been  inclosed  in  brackets.  The  bracketed 
values  are  for  the  semidiurnal  part  of  the  tide,  and  generally  occur  in  nature  only  for  a  day 
or  two  while  the  moon  is  near  the  equator. 

Seventh.  Tropic  diurnal  inequalities  in  height.     See  §  8. 

Eighth!  Tropic  range  and  interval  of  the  diurnal  portion  of  the  tide.  The  interval  is 
reckoned  from  an  upper  north  or  a  lower  south  transit.  It  is  hoped  that  the  interval  column, 
now  largely  vacant,  may  eventuall}^  be  filled  out,  thus  enabling  one.  to  trace  the  progress  of 
the  diurnal  wave  over  the  earth's  surface. 

Ninth.  The  position  of  the  plane  of  predictions  and  of  the  tropic  lower  low  water  with 
respect  to  mean  sea  level.  The  f  onner  is  of  use  in  comparisons  between  observations  and  the 
predictions  which  are  obtained  by  applying  the  differences  for  heights,  as  the  local  mean  sea 
level  can  be  approximately  determined  from  a  few  readings  of  the  tide  staff.  The  latter,  in 
connection  with  the  data  given  in  the  other  columns,  enables  one  to  construct  a  type  curve 
for  the  locality  similar  to  that  given  in  paragraph  8. 

Tenth.  The  variation  of  the  compass  for  the  year  1906. 

Items  here  numbered  five  to  nine  (i.  e.,  the  right-hand  page  of  Table  3)  are  intended  for 
such  nonharmonic  quantities  as  best  describe  the  tide,  showing  its  character,  magnitude, 
relation  to  the  moon's  transits  and  to  mean  sea  level.  See  Fig.  2,  §  8.  The  tidal  differences 
and  ratios  are  dependent  upon  these  quantities. 

This  table  is  at  present  very  imperfect,  owing  to  a  want  of  properly  distributed 
observations  upon  which  to  base  conclusions  and  to  a  want  of  time  in  which  to  utilize  the 
observations  already  at  hand.  Improved  values  will  be  substituted  from  year  to  year 
wherever  the  present  ones  may  prove  to  be  erroneous,  and  all  persons  are  urged  to  send 
information  for  correcting  these  Tide  Tables  to  the  Superintendent,  Coast  and  Geodetic 
Survey,  Washington,  D.  C,  U.  S.  A. 

Tcihle  li^  pages  IiJfi-liJfi, — ^This  table  gives  the  amplitudes  and  epochs  of  the  harmonic 
constants  used  in  making  the  predictions  for  the  principal  tidal  stations,  together  with  the 
lengths  of  the  series  of  observations  used  in  their  determination  and  the  sources  from  which 
they  were  obtained. 
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Toihle  5,  pages  4^0-4^^.— This  table  gives  the  variations  in  mean  sea  level  due  to  the 
annual  and  semiannual  components  for  such  of  the  ports  for  which  full  predictions  are  given 
as  our  information  permits.     This  table  gives  the  value  of 

Sa  cos  (A— -Sa°)+Ssa  cos  (2A— Ssa^) 

or  the  height  of  the  mean  sea  level  at  any  time  above  the  mean  sea  level  for  the  year;  A  is 
the  mean  longitude  of  the  sun=(^f)^xday  of  year— 80°;  Sa,  Sa°  are  the  amplitude  and 
epoch  of  the  annual  component,  and  Ssa,  Ssa°  the  same  for  the  semiannual  component,  the 
values  of  which  are  given  in  Table  4. 

The  heights  in  these  Tide  Tables  have  been  reckoned  from  some  mean  plane  which  is 
regarded  as  fixed  throughout  the  year,  but  the  changes  in  surface  level  due  to  season  of  the 
year  arising  from  meteorological  causes  are  given  in  Table  5  for  the  first  and  sixteenth  of 
each  month.  For  instance,  at  St.  Johns,  Newfoundland,  from  November  to  February  the 
sea  is  above  its  mean  level,  and  from  April  to  September  it  is  below  its  mean  for  the  whole 
year. 

Table  6^  pages  ^52-453^  gives  the  Greenwich  mean  civil  time  of  the  transit  of  the  moon 
across  the  meridian  of  Greenwich,  together  with  the  equatioR  of  time  for  Greenwich 
apparent  noon. 

To  adapt  this  table  to  the  local  time  of  another  meridian,  add  2.1  minutes  (or  more 
accurately,  the  tabular  hourlj^  difference)  for  each  hour  or  16°  of  west  longitude,  and  suhtract 
the  same  for  east  longitude.  To  convert  this  result  into  standard  time,  add  Z--S,  or  to 
express  the  result  directly  in  standard  time,  add 

1.035  Z-S 

where  L  and  S  are  the  west  longitudes  in  time  of  the  local  meridian  and  of  the  time 
meridian,  respectively. 

■  Tah}eH7  andS^page  liBJi.^  give  the  Greenwich  mean  civil  times  of  the  moon's  phases, 
extreme  distances,  and  declinations.  To  adapt  these  tables  to  any  other  meridian  than  that 
of  Greenwich,  subtract  the  longitude  in  time  when  it  is  west  and  add  it  when  east.  To 
express  the  result  in  standard  time,  S^  subtract  S  hours  from  the  tabular  values. 

TaMe  P,  pages  ^55-1^88. — This  table  gives  the  direction  and  velocity  of  the  current  at 
certain  stations  on  the  Atlantic  coast  of  the  United  States  for  three  hours  before  and  three 
hours  after  high  and  low  water.  Current  diagrams  have  been  prepared  in  the  Tidal  Division 
of  this  Office,  showing  the  currents  on  Georges  Bank,  in  Boston  Harbor,  Nantucket  and 
Vineyard  Sounds,  New  York  Harbor,  Delaware  Bay,  and  Chesapeake  Bay.  They  have  been 
constructed  upon  a  plan  devised  jointly  by  Lieut.  E.  H.  Tillman,  U.  S.  N.,  Assistant,  Coast  and 
Geodetic  Survey,  and  Mr.  John  Ross,  Nautical  Expert,  of  the  same  Survey^.  The  predicted 
times  of  every  slack  water  in  the  year  1906  are  given  for  Seymour  Narrows,  B.  C,  and 
Sergius  Narrows,  Alaska.  Some  brief  notes  are  also  added  in  regard  to  the  times  of  slack 
current  at  a  few  other  places  on  the  Pacific  coast.     See  examples  7-12,  pages  35-37. 

Table  10.,  pages  489-509, — This  table  gives  the  mean  local  civil  time  of  the  rising  and 
setting  of  the  sun's  upper  linih  for  every  fifth  day  of  the  year,  and  practically  for  each  degree 
of  latitude  from  the  equator  to  either  pole.  The  observer's  eye  is  supposed  to  be  15  feet 
above  the  sea  level  or  above  the  plane  of  land.     The  table  was  computed  by  appl3nng  the 

equation  of  time  to  the  hour  angle  given  by  the  formula 

■ 

^      cos  C— sin  ^  sin  (J 

cos  t  — jf —  =  cos  C  sec  q>  sec  o  —  tan  <p  tan  o, 

cos  <p  cos  o  ^  T-  1 


in  which 
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t  =  the  hour  angle  of  the  sun; 

(p  =  the  latitude  of  the  station  (+  if  north,  —  if  south); 
S  =  the  sun's  declination  (+  if  north,  —  if  south); 
C  =  the  sun's  zenith  distance  =  90°  56' 09"  =  90^  +  r  +  8- Tt  +  d, 


where 


r  =  the  refaction  in  the  horizon  =  36'  29" 

8  =  the  sun's  semidiameter  =  16  01 

TT  =  the  sun's  horizontal  parallax  =   0  09 

d  =  the  dip  of  the  horizon  for  a  height  of  15  feet  =   3  48 

The  particular  values  of  the  declination  used  were  obtained  in  the  following  way:  A 
mean  of  the  sun's  declination  at  Greenwich  apparent  noon  for  the  same  dates  between 
March  1,  1901,  and  March  1,  1905,  was  taken  for  every  fifth  day;  also  a  mean  value  for  the 
variation  in  declination  for  one  hour  was  found  in  the  same  way.  From  these  quantities  a 
mean  value  of  the  declination  for  six  houi*s  before  and  six  hours  after  Greenwich  apparent 
noon  was  found  for  each  date.  The  former  were  used  as  the  values  of  the  declination  for 
computing  the  times  of  sunrise,  and  the  latter  for  computing  the  times  of  sunset.  A  mean 
value  for  the  equation  of  time  was  found  similarly  for  the  same  dates  and  applied  to  the 
values^  obtained  by  the  formula. 

The  times  of  sunrise  and  sunset  are  exact  for  the  given  declinations.  If  accuracy  is 
desired,  enter  the  table  with  the  declination  as  an  argument,  interpolating  when  necessary. 
A  table  of  this  kind,  using  dates  as  an  argument,  will  not  apply  equally  well  to  all  years,  but 
the  "Approximate  date  "of  these  tables  will  rarely  be  a  whole  day^'too  early  or  too  late. 
Hence,  it  will  usually  suffice  to  enter  the  table  with  the  date  as  an  argument,  thus  avoiding 
the  necessity  of  ascertaining  the  sun's  declination.  The  error  resulting  from  using  the 
approximate  date  as  the  true  one  varies  with  the  season  of  the  year,  for  near  the  solstices  it 
will  be  practically  nothing  for  all  ordinary  latitudes,  and  near  the  equinoxes  it  may  in 
extreme  cases  be  as  much  as  two  minutes  in  latitude  50^. 

The  critical  declinations  for  failure  to  rise  or  set  were  obtained  by  the  following 
formulas: 

Failure  to  rise  when  tf  =  qp  90^  56'  09"  +  <p 
Failure  to  set  when  (J  =  d=  89°  03'  51"  -  q} 

the  upper  sign  being  used  for  north  latitudes  and  the  lower  for  south. 

Whenever  the  sunlight  exceeds  twenty -four  hours  the  limiting  dates  are  given  between 
which  any  portion  of  the  sun,  however  small,  remains  visible,  and  the  corresponding  dates 
are  also  given  whenever  the  sun  remains  entirely  invisible  for  more  than  twenty-four  hours. 
The  dates  were  obtained  by  means  of  the  mean  values  of  the  declination  and  are  therefore 
only  approximate. 

The  duration  of  sunlight  may  be  found  by  adding  12**  to  the  time  of  setting  and  sub- 
tracting the  time  of  rising  from  the  sum.  The  difference  in  the  duration  of  sunlight  for  the 
forenoon  and  afternoon  of  the  same  day,  which  sometimes  amounts  to  more  than  half  an  hour, 
is  twice  the  equation  of  time,  slightly  modified  by  the  sun's  motion  in  declination  between 
rising  and  setting. 

The  sun's  zenith  distance,  C=90°  56'  09",  was  taken  as  constant,  for  the  variation  of 
refraction  in  the  horizon  is  the  only  element  which  might  produce  a  sensible  change  in  the 
time  of  rising  or  setting,  and  it  is  impossible  to  estimate  these  variations  in  advance. 
Fortunatelj^  however,  there  will  rarely  be  any  material  error  in  the  table  from  this  source, 
for  even  under  the  most  extreme  changes  in  atmospheric  temperature  and  pressure,  refraction 
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in  the  horizon  can  not  vary  more  than  about  8'  on  either  side  of  its  mean  value,  which  at  the 
time  of  the  local  summer  solstice,  when  its  greatest  possible  effect  is  produced,  would  make 
only  a  few  seconds'  difference  in  time  of  rising  or  setting  near  the  equator,  the  correction 
becoming  a  whole  minute  in  latitude  48^,  two  minutes  in  latitude  61°,  and  in  higher  latitudes 
the  effect  rapidly  increases  as  the  pole  is  approached.  Hence,  as  the  usual  variations  in 
refraction  are  much  less  than  the  above,  it  is  believed  that  the  table  will  generally  be  found 
correct  to  the  nearest  minute  for  all  usual  latitudes,  but  may  occasionally  be  out  from  three 
to  five  minutes  or  more  in  very  high  latitudes. 

Tahle  11^  pages  510-511, — This  table  gives  the  mean  local  civil  time  of  the  beginning  of 
morning  astronomical  twilight  and  of  the  end  of  evening  astronomical  twilight  for  various 
latitudes  and  declinations.  Astronomical  twilight  is  assumed  to  begin  or  end  when  the  sun's 
center  is  18°  below  the  rational  horizon,  at  which  time  total  darkness,  so  far  as  the  sun  is 
concerned,  ends  or  begins.  This  value  of  18°  for  the  sun's  center  below  the  horizon,  which 
is  generally  accepted  as  the  limit  of  astronomical  twilight,  was  determined  from  observa- 
tions made  in  rather  high  latitudes,  and  is  probably  somewhat  too  large  for  low  latitudes, 
where  twilight  may  begin  later  in  the  morning  and  end  sooner  in  the  evening  than  given  by 
this  table.  The  table  is  similar  in  arrangement  to  Table  10,  but  less  extended,  and  was  com- 
puted in  the  same  manner,  taking  C  as  108°.  It  is  exact  for  the  given  declinations,  but 
applies  only  approximately  to  the  dates  given.  In  so  indefinite  a  matter  as  twilight  inter- 
polation by  estimation  will  usually  be  sufficiently  accurate,  without  the  trouble  of  computing 
proportional  paii». 

The  duration  of  twilight  for  any  given  day  may  be  found  by  subtracting  the  time  of 
beginning  of  morning  twilight  from  the  time  of  sunrise  or  by  subtracting  the  tjnie  of  sun- 
set from  the  time  of  end  of  evening  twilight.  In  latitudes  where  there  is  an  interval  of 
darkness  each  twenty-four  hours,  the  longest  twilight  occurs  in  June  north  of  the  equator 
and  in  December  south  of  the  equator,  about  the  time  of  the  summer  solstice.  The  shortest 
twilights  occur  when  the  sun  is  a  little  more  than  90°  from  the  elevated  pole,  those  in  the 
United  States  being  in  the  first  halves  of  March  and  October. 

Civil  twilight  begins  or  ends  when  the  sun's  center  is  6°  below  the  rational  horizon. 
At  this  time  the  brightest  stars  are  visible.  The  duration  of  civil  twilight  is  usually  about 
one-third  of  the  duration  of  astrpnomical  twilight,  but  is  less  than  one-third  when  the  astro- 
nomical twilight  is  very  long. 

Table  i^,  pa^e  512. — ^This  table  gives  the  reduction  of  local  mean  time  to  standard 
meridian  time.  Whenever  standard  time  is  used,  the  values  given  in  Tables  10  and  11  must 
be  corrected  by  the  difference  of  longitude  in  time  between  the  station  and  its  standard 
meridian  by  means  of  Table  12. 

EXAMPLES  OF  THE  USE  OF  TABLES. 

Tables  1,  3,  and  6,  Examples  1  to  6. 

Example  1. — Find  the  times  and  heights  of  high  and  low  waters  at  Pulpit  Harbor,  Me., 
August  21,  1906. 

For  the  State  of  Maine  the  index  refers  to  page  340,  indicating  the  beginning  of  the 
portion  of  Table  3  in  which  Pulpit  Harbor  is  found  in  its  geographic  sequence.  The  standard 
port  for  reference  is  there  seen  to  be  Boston,  page  63. 
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1 

Standard  time. 

Height 

Pace   65.  First  LW  at  Boston,  Aueust  21, 1906 

/i. 
6 
-  0 

m. 
03 
36 

Feet, 
-  0.9 
0.0 

Pace  342.  LW  differences  for  Pulpit  Harbor 

First  LW  at  Pulpit  Harbor,  August  21, 1906 

5 

27 

-  0.9 

Pace   65.  First  HW  at  Boston,  August  21,  1906 

12 
-  0 

08 
33 

9.8 
-i-  0.3 

Pi^342.  HW  differences  for  Pulpit  Harbor 

First  HW  at  Pulpit  Harbor,  August  21,  1906 

11 

35 

10.1 

Pace   (5.  Second  LW  at  Boston,  Auffust  21, 1906 

18 
-  0 

18 
36 

-  0.4 
0.0 

Pace  342.  LW  differences  for  Pulpit  Harbor 

Second  LW  at  Pulpit  Harbor,  August  21,  1906 

Page   65.  First  HW  at  Boston,  August  22, 1906 

17 

42 

-  0.4 

0 
-  0 

28 
33 

10.5 
+  0.3 

Page  342.  HW  differences  for  Pulmt  Harbor 

Second  H  W  at  Pulpit  Harbor,  August  21,  1906 

23 

55 

10.8 

0^  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all  greater 
are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
23''  66"  is  11**  65"  p.  m. 

If,  for  any  reason,  local  time  is  desired,  it  may  be  obtained  from  the  column  of  Table  3 
headed  ^'Longitude  in  time"  by  subtracting  this  longitude  for  the  station  from  the  standard 
time  merididn  and  applying  this  difference,  according  to  sign,  to  the  predictions  given  by 
these  tables.  For  instance,  the  standard  time  meridian  at  Pulpit  Harbor  is  6^,  and  the 
local  longitude  is  4**  36";  hence  6**  — 4**  36"=+ 24"  is  the  correction  to  change  standard 
to  local  time  at  Pulpit  Harbor.  But  it  must  be  borne  in  mind  that  local  time  is  i*arely  used 
in  the  United  States. 

Example  2 — Rough  predictions  without  the  use  of  TabU  1. — Find  the  approximate  times 
and  heights  of  high  and  low  waters  at  Pulpit  Harbor,  Me.,  for  the  date  given  in  Example  1, 
without  making  use  of  Table  1. 

At  this  station  the  diurnal  and  phase  inequalities  being  coniparatively  small,  the  approx- 
imate times  of  the  tides  may  be  obtained  by  adding  the  lunitidal  intervals.  Table  3,  line  24, 
page  343,  to  the  moon's  local  transits,  but  for  convenience  Greenwich  transits.  Table  6,  will 
be  used  directly,  and  the  lunitidal  intervals  adapted  to  them  by  adding,  once  for  all, 

1. 0352;-^. 
(See  "'Explanation  of  tables,"  page  28.)    For  Pulpit  Harbor  this  is 

(1.035X4\6)-5^=-0>'.24=-14'». 
.  • .  Adapted  HWI=11»»  02"-14-=10»»  48- 
Adapted  LWI=  4>»  49»-14'»=  4>»  35". 


Paffe453.  Moon's  transits.  Auirast  21,  1906 

(0    53) 
10    48 

h,    fti. 
13    18 
10    48 

Adapted  HWI 

Standard  times  of  HW's,  Aujrast  21,  1906 

11    41 

24    06 

Paffe453.  Moon's  transits,  Aujni8t21,  1906 

(0    53) 
4    35 

13    18 
4    35 

Adapted  LWI 

Standard  times  of  LW  8.  Auirast  21.  1906 

5    28 

17    53 

• 
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From  Table  3  (pp.  342-343,  line  24)  we  find  Mn =9.9  feet,  and  that  the  plane  of  reference  is 
mean  low  water.     The  time  and  height  of  tides,  August  21,  thus  roughly  predicted,  would  be 

5  :28        11  :41         17  :53        24  :06 
0.0  9.9  0.0  9.9 

The  above  example  is  given  for  the  purpose  of  illustrating  the  use  of  a  table  of  the 
moon's  transits  as  a  ready  means  for  making  approximate  predictions  for  any  year.  For 
the  year  of  the  tide  tables  the  method  is  not  recommended,  the  preceding  or  following  being 
easier  of  application  and  generally  more  exact. 

Example  S, — Find  the  times  and  heights  of  high  and  low  waters  at  Juneau,  Alaska, 
January  23,  1906. 

For  the  territory  of  Alaska  the  index  refers  to  page  392,  indicating  the  beginning  of 
the  portion  of  Table  3  in' which  Juneau  is  found  in  geographic  sequence.  The  standard 
port  for  reference  is  there  seen  to  be  Sitka,  page  159.  In  this  example,  the  fommla  on 
page  27  is  used  in  obtaining  the  heights  because  the  ratio  of  ranges  differs  more  than  25  per 
certt  from  unity. 


standard  time. 

Height. 

Pace  159.  Second  HW  at  Sitka.  January  22.  1906 

h. 
23 

-f  0 

m. 
57 
36 

Feet. 
10.2 
ratio  1.88 

Page  394.  H  W  difference  for  Juneau 

Product,  r  h/  = 

19.2 

Pace  394.  A.— r  Z)>-9.4— 1.88X7.4- 

....... 

—  4.5 

First  H W  at  Juneau,  January  23,  1906 

Pace  169.  First  LW  at  Sitka,  January  23.  1906 

1 

0 

;« 

14.7 

5 

+  0 

19 
35 

5.8 
ratio  1.  88 

Page  394.  LW  difference  for  Juneau 

Product,  r  h^= 

10.9 
4.5 

Pace  394.  Dy.    r  Dy—9A    1.88X7.4— 

First  LW  at  Juneau,  January  23.  1906 

5 

54 

6.4 

Page  159.  First  H  W  at  Sitka,  January  23,  1906 

11 

-f  0 

12 
36 

12.7 
ratio  1.88 

Pace  394.  H  W  difference  for  Juneau 

Product,  r  h/= 

23.9 
-  4.5 

'     Pace  394.  Dyy    r  i>.— 9.4     1.88X7.4— 

Second  HAV  at  Juneau,  January  23, 1906 

11 

48 

19.4 

^                                           .^^WUVA     AX    TT       «!,««       ^€»U,     U»UU<MJ      «»,     X./VrX/ 

'    Pace  159.  Second  LW  at  Sitka,  January  23, 1906 

18 

-1-  0 

05 

0.7 
ratio  1.88 

Pace  394.  LW  difference  for  Juneau 

Product,  r  hj= 

1.3 
-  4.5 

Pace  394.  i)/y    r />.— 9.4    1.88X7.4— 

Second  LAV  at  Juneau,  January  23,  1906 

18 

40 

3.2 

Example  4- — ^  more  accurate  method  for  detenniniyig  th^  height  of  the  tide  at  any  secondary 
station  cohere  the  tide  never  heco)iU'S  diurnal. — Find  the  heights  of  high  and  low  waters  at 
Juneau,  Alaska,  for  the  date  given  in  Example  3. 

It  often  happens  that  the  ratio  of  ranges  of  the  diurnal  wave  for  the  principal  and 
subordinate  stations  is  not  equal  to  the  i*atio  of  their  mean  ranges.  This  implies  that  the 
types  of  the  tides  at  the  two  places  are  not  exactly  similar.  The  following  method,  which 
is  somewhat  more  elaborate  than  the  one  just  exemplified,  should  be  Uvsed  if  more  carefully 
predicted  heights  are  required: 

(a)  Find  the  times  of  the  required  tides  as  in  the  above  example,  and  then  copy  the 
heights  from  the  predictions  for  the  standard  port,  beginning  and  ending  so  as  to  include  at 
each  end  one  high  and  one  low  water  before  and  after  the  required  heights;  for  distinction 
these  extra  heights  ma}'  be  inclosed  in  brackets. 
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(b)  From  Table  3  take  out  the  following  quantities,  the  notation  used  here  being  temporary : 

r  =the  ratio  of  ranges. 
._ tropic  range  diurnal  wave  secondary  station. 
~ tropic  range  diurnal  wave  primary  station. 
J9^= depression  below  mean  sea  level  of  reference  plane  at  the  standard  port. 
J9y^= depression  below  mean  sea  level  of  reference  plane  at  the  subordinate  port. 

(c)  The  high  and  low  water  inequalities  (HWQ),  (LWQ),  given  in  Table  3,  are  for  the 
tropic  tides^  and  will  not  apply  to  other  tides.  To  find  the  high-water  inequality  {HWineq.) 
for  any  high  water  at  the  principal  station,  take  the  mean  difference  between  its  height  and 
that  of  the  preceding  and  following  high  waters  of  (a);  and  then  multiply  it  by  ^  (r— r')  of  (b). 
The  low-water  inequality  {LWineq.)  is  found  in  a  similar  manner,  and  multiplied  by  the 
same  factor.  The  inequality  obtained  by  comparing  a  higher  high  water  with  the  lower 
high  waters  on  either  side  of  it  may  be  marked  {IIW Ineq.)^',  and  the  inequality  of  which 
the  lower  high  water  is  the  middle  height  may  be  marked  {HW ineq,\,  Similarl}^  the  low- 
water  inequalities  are  designated  (Z  Winsq,^^^  and  (Z  W!neq.)i,^  ^^^  ^^^  lower  low  waters  and 
higher  low  waters,  respectively. 

(d)  The  required  heights  are  then  given  by  the  following  equations,  where  single  sub- 
scripts refer  to  heights  at  the  standard  and  double  subscripts  to  heights  at  the  subordinate 
or  required  station: 

(HHW),,=rX(HHW);+(Z>,-rXi>,)-(Znr';n^y.)„Xi(r-/) 
(LHW),,  =rX  (LHW),+(Z>,,-r X Z>,)+(/7 Wimq.)^,  X i  (r-/) 
{UhW),,=rX{nh'W)MI>^-rX !),)-{£  Wm^j.)f,  Xi  (r-/) 
{hh'y^),=rX{hl^W),+{D,-rXl),)+{LWineq.)^  Xi  (r-r') 

Applying  the  above  to  the  given  example  for  Juneau,  the  computation  is  as  follows: 
(a,)  The  heights  from  page  159,  for  Sitka,  are: 

Jan.  22,  1906,       —  [12.3    1.2]    10.2 

Jan.  23,  1906,      6.8    12.7    0.7     

Jan.  24,  1906,  [10.7      5.4]  —     — 

(b^)  The  ratio  of  ranges  is  given  on  page  394,  line  30,  as  r=1.8S;  to  find  /,  observe 
on  page  395,  line  30,  that  the  tropic  range  diurnal  wave  for  Juneau  is  6.8,  and  line  47,  page 

395,  for  Sitka,  the  corresponding  value  is  4.9,  hence  r'=  j-q  =1.39;  on  the  same   lines  we 

find  Z>;=7.4,  and  ^^^=9.4.  The  term  (Z>^^— rX  Z>,),  in  the  above  equations,  is  a  constant  for 
any  given  station  and  is  here  equal  to  9.4— 1.88x7.4=— 4.5.  Of  the  unbracketed  heights, 
10.2  is  the  LHW,  5.8  the  HLW,  12.7  the  HHW,  and  0.7  the  LLW.  Taking  the  mean  of  the 
differences  between  each  of  these  and  the  preceding  and  following  tide  of  same  phase,  we 
obtain  the  inequalities  as  shown  below, 
(c;)  The  high-water  inequalities  are: 

12.3-10.2=2.1  for  LHW  12.7-10.2=2.5  for  HHW 

12.7-10.2=2^  for  LHW  12.7-10.7=2^  for  HHW 

Mean  =2.3  for  LHW  Mean  =2.25  for  HHW 

Factor       =_. 245 =i  (/•-/)  Factor       ^^245  =  i  (r-r') 

Product     =0.6     =(IIWl?ieq\xi{r-r^)  Product     =0.6     ={IIW{neqXxi  {r-r') 

The  low-water  inequalities  are: 

5.8-L2=4.6  for  HLW  5.8-0.7=5.1  for  LLW 

5.8-0.7=5J.  for  HLW  5.4-0.7=4^  for  LLW 

Mean      =4.85  for  HLW  Mean      =4.9  for  LLW 

Factor    =  .245=i  (r-y-^)  Factor    =  J45=i  (r-/) 

Product=1.2     ={ZW{neq.)f,Xi  {r-r')  Product=L2    ~  =  (LWineq.) ^Xi  {r-r') 
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(d,)  The  required  heights  at  Juneau  are  therefore: 

(LHW),,  =1.88X  10.2  -4.6+0.6=  16.3  feet 
(HLW),,  =  1. 88  X  6.8  -4.6-1.2=  6.2  feet. 
(HHW),,=1.88X  12.7 -4.6-0.6=  18.8  feet. 
(LLW),,  =1.88X  0.7-4.6+1.2=  -2.0  feet. 

The  heights  by  this  process  are  reckoned  from  the  plane  given  at  the  head  of  the  col- 
umns of  differences  for  heights  in  Table  3,  which  in  this  case  is  the  mean  of  the  lower  low 
waters.  In  Table  6  are  given  the  variations  of  mean  sea  level  at  many  of  the  principal  ports, 
from  which  one  may  roughly  estimate  the  correction  due  to  season  of  the  year  at  the  subor- 
dinate port.  For  the  above  example  this  correction  happens  to  be  about  +0.2  feet,  and  it 
affects  all  heights  alike. 

Example  6 — Rough  predictions  witJumt  the  use  of  Table  1, — Find  the  approximate  times 
and  heights  of  high  and  low  waters  at  Juneau,  Alaska,  for  the  date  given  in  Example  3. 

At  this  station  the  diurnal  inequality  is  large,  especially  when  the  moon  is  far  from  the 
equator,  as  it  is  upon  January  23,  1906.  For  such  dates  the  times  of  tide  become  approxi- 
mately known  l)y  adding  the  tropic  intervals,  properly  adapted,  as  in  Example  2,  to  the 
Greenwich  transits,  Table  6. 

Adapted  tropic  HHWI=0  19+0  17=0 

Adapted  tropic  LLWI=7  06+0  17=7 

Adapted  HWI=0  46-fO  17=1 

Adapted  LWI=6  66-f  0  17=7 

Adapted  tropic  LHWI =2X1  02-0  36=1    28a 

Adapted  tropic  HLWI=2x7  13-7  23=7    03a 


366 
236 
02 
18 


Paire  462.  Moon's  transits.  January  22.  23,  1906 

h.     971. 

(22    34) 
1    28a 

h,      771. 

11    02 
0    366 

Adapted  tropic  HWrs 

Standard  time  of  H  W*8,  January  23,  1906 

0    02 

11    38 

Pace  462.  Moon's  transits.  January  22,  23, 1906 

(22    34) 
7    03a 

11    02 
7    236 

Adapted  tropic  LWI's 

Standard  time  of  LW's,  January  23,  1906 

6    37 

18    26 

Table  3,  page  395,  line  30,  gives  2.2  and  6.2  feet  for  the  tropic  diurnal  inequality  in  HW 

and  LW,  respectively,  and  14.5  feet  for  mean  range.     Consequent!}^  the  higher  high  water 

should  be  about  one-half  the  tropic  diurnal  inequality  higher  than  mean  HW,  and  the  lower 

high  water  as  much  lower.     So  for  the  low  waters.     The  heights  of  the  four  tides  referred 

to  mean  low  water  are: 

m.    Ft,       Fi. 

HHW=14.6-fl.l=  16.6 
LHW=14.5-1.1=  13.4 
HL\V=  0+3.1=  3.1 
LLW=      0-3.1=-  3.1 

The  predictions  obtained  from  Table  1  are  referred  to  the  mean  of  the  lower  low  waters, 
which  is,  by  §  9, 

6.2  ,  .04  (18.3-14.6)«_o„ 
■3"  + 672 ^-^ 

feet  below  mean  low  water.     Arranging  the  tides  in  the  order  of  occurrence  and  referring 
the  heights  just  obtained  to  the  plane  of  mean  lower  low  water,  we  have 


LHW 

HLW 

HHW 

LLW 

0:02 

6:37 

11:38 

18:26 

16.6 

6.3 

17.8 

-0.9 
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Example  6. — Find  the  times  and  heights  of  high  and  low  water  at  Shibayama,  Japan, 
March  19,  1906. 

For  Japan  the  index  refers  to  page  398,  indicating  the  beginning  of  the  portion  of  Table 
3  in  which  Shibayama  is  found  in  its  geographic  sequence.  The  standard  port  for  reference 
is  there  se«n  to  be  San  Francisco  Entrance,  page  147. 


standard  time. 

Height. 

Page  147.  Second  LW  at  Sao  Francisco,  March  19,  1906 

Paflre  400.  LW  difference  for Shibavama -: 

h. 

13 

9 

m. 
36 
53 

Feet, 
0.3 
ratio  0. 13 

First  LW  at  Shibayama,  March  19.  1906 

3 

43 

0.0 

Page  147.  Second  H  W  at  San  Francisco,  March  19, 1906 

Paffe  400.  H  W  difference  for  Shibayama 

20 
-10 

58 
17 

4.4 
ratio  0. 13 

First  H W  at  Shibayama,  March  19.  1906 

10 

41 

0.6 

Pace  147.  First  LW  at  San  Francisco,  March  20,  1906 

1 
9 

33 
53 

3.2 
ratio  0. 13 

Paae  400.  TiW  difference  for  Shibayapift. ........... 

Second  LW  at  Shibayama.  March  19,  1906 

15 

40 

0.4 

Pace  147.  First  HW  at  San  Francisco,  March  20, 1906 

7 
10 

37 
17 

5.1 
ratio  0. 13 

Pace  400.  H W  difference  for  Shibayama 

Second  H  W  at  Shibayama.  March  19,  1906 

21 

20 

0.7 

These  predictions  for  Shibayama  are  in  Cosmopolitan  or  Standard  time  of  the  one  hundred 
and  thirty-fifth  meridian  east,  and  the  date  requires  no  alteration,  because  the  one  station  is 
east  of  the  day  line  and  the  other  is  west.  In  predicting  tides  from  the  moon's  transits  (see 
examples  2,  6),  xS'and  L  for  Shibayama  become  negative — i.  e.,  they  are  reckoned  eastward* 
if  taken  otherwise,  the  change  of  date  introduced  by  going  westward  from  Greenwich  to 
Shibayama  would  have  to  be  allowed  for. 

The  heights  are  reckoned  from  the  plane  of  mean  lower  low  water,  because  they  are 
proportional  to  those  at  San  Francisco. 

It  may  be  noted  that  wherever  height  differences  are  used  the  heights  obtained  are 
supposed  to  be  referred  to  the  plane  of  reference  given  in  the  columns  of  height  differences. 
Table  3;  but  when  ratios  are  used  the  plane  of  reference  at  the  subordinate  station  has  the 
same  definition  with  respect  to  the  tides  as  has  the  plane  used  at  the  principal  station. 

Table  9 — Current  Tables,  Examples  7  to  12. 

Example  7. — Find  the  direction  and  velocity  of  the  current  at  station  (5),  page  468, 
which  is  in  mid-channel  south  from  Clark  Island,  Portsmouth  Harbor,  at  noon,  July  2, 1906. 

From  the  current  table,  page  458,  we  find  that  the  currents  in  this  vicinity  are  referred 
to  the  tides  at  Portland,  the  predictions  for  which  begin  on  page  59. 

Upon  referring  to  these  predictions  it  is  seen  that  noon,  July  2, 1906,  is  about  one  hour 
before  Portland  low  water.  The  current  table,  for  station  (5),  page  458,  shows  that  at  such 
a  time  the  direction  of  the  current  is  N.  84^  E.,  and  that  its  velocity  is  2.3  knots. 

Example  8. — Find  the  times,  referred  to  the  Boston  tides,  of  slack  water  and  of 
strength  of  current  at  station  (1),  page  459,  which  is  in  South  Channel  1.2  miles  N.  86^  E. 
from  Deer  Island  Light,  Boston  Harbor. 

To  find  the  times  of  slack  with  regard  to  high  or  low  water,  observe  where  the  current 
table,  for  station  (1),  page  459,  shows  a  sudden  change  of  direction,  which  is  between  0  h. 
and  1  h.  after  HW,  and  0  h.  and  1  h.  after  LW  at  Boston.     In  the  first  instance  the 
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velocities  are  0.1  and  0.8  knot,  which  are  to  each  other  as  1  to  8,  so  that  if  the  60  minutes 
between  0  h.  and  1  h.  are  divided  into  1  +  8  =  9  parts,  one  of  these  parts,  or  about  7 
minutes,  is  the  time  elapsing  to  the  middle  of  the  slack.  This  slack  occurs,  therefore,  at 
0**  07™  after  HW,  which  shows  that  it  is  the  slack  before  ebb.  Near  the  second  slack  the 
velocities  are  as  1  to  9,  so  that  if  60  minutes  are  divided  into  1  +  9  =  10  parts,  one  of 
these,  or  6  minutes,  represents  the  time  in  excess  of  0  hour  after  LW  to  the  slack  before 
flood,  which  occurs,  therefore,  at  0**  06"  after  LW. 

To  find  the  times  of  strength  of  flood  or  ebb  with  regard  to  high  or  low  water  is  not 
quite  so  simple  as  the  preceding;  but  for  most  purposes  it  will  suflice  to  determine  these 
times  very  approximately  by  a  mere  inspection  of  the  tables  to  note  where  the  greatest 
velocities  occur.  Thus,  for  this  example,  the  strength  of  flood  is  readily  seen  to  be  about 
3^  06°*  before  HW  and  the  strength  of  ebb  about  2^  40"*  before  LW.  More  exact  deter- 
minations of  these  times  can  be  made  by  plotting  the  velocities  upon  profile  paper. 

The  above  times  of  slack  and  strength,  with  regard  to  the  times  of  high  and  low  water 
at  Boston,  may  be  regarded  as  constants  for  this  station,  for  the  table  does  not  enable  us  to 
take  into  account  the  small  fluctuations  which  these  values  undergo  during  a  lunation.  In 
order  to  turn  these  relative  times  into  actual  times  for  any  given  date,  proceed  as  in 
Example  10. 

Example  9. — Find  the  times,  referred  to  the  New  York  tides,  of  slack  water  and  of 
strength  of  current  at  The  Narrows,  New  York  Harbor,  from  the  diagram  on  page  473. 

To  find  the  times  of  slack,  with  regard  to  high  or  low  water,  note  on  the  diagram,  page 
473,  where  the  curves  called  "slack  before  flood"  and  "slack  before  ebb"  cross  the 
horizontal  line  opposite  "The  Narrows."  For  slack  before  flood  this  will  be  found  to  be 
about  2*^  20™  after  LW,  and  for  slack  before  ebb  about  1**  20"  after  HW  at  New  York. 

The  times  of  strength  of  flood  and  ebb  are  obtained  from  the  diagram  in  a  similar  way, 
and  are  for  strength  of  flood  about  1*"  25™  before  HW,  and  for  strength  of  ebb  about  2^  00"" 
before  LW  at  New  York.  The  velocities  are  for  flood,  between  1.7  and  1.8  knots,  and  for 
ebb,  between  2.2  and  2.3  knots,  as  shown  by  the  small  figures  on  the  diagram. 

The  above  times  of  slack  and  strength,  with  regard  to  the  times  of  high  and  low  watei" 
at  New  York,  may  be  regarded  as  constants  for  this  station,  for  the  diagram  does  not  enable 
us  to  take  into  account  the  small  fluctuations  which  these  values  undergo  during  a  lunation. 

Example  10, — ^Find  the  Piaster n  Standard  (seventy-fifth  meridian)  times  of  slack  water 
and  of  strength  of  current  at  The  Narrows,  New  York  Harbor,  for  June  30,  1906. 


Page      80.  Times  of  HW  at  New  York,  June  30,  1906 

Krample  9,  Times  of  strength  of  flood  at  The  Narrows  before  New  York  HW 

Times  of  strength  of  flood  at  The  Narrow^s,  June  30,  1906 


standard  time. 

h.     m. 
1     28 
1     25 

h.    m. 

14    24 

1    25 

0    03 

12    59 

Page      80.  Times  of  HW  at  New  York.  June  30,  1906 

Example  9,  Times  of  slack  before  ebb  at  The  Narrows  after  New  York  H W 

Times  of  slack  before  ebb  at  The  Narrows,  June  30,  1906 


1    28    j     14    24 
1    20    '      1     20 


2    48 


15    44 


Page      80.  Times  of  LW  at  New  York,  June  30,  1906 8    13 

Example  9.  Times  of  strength  of  ebb  at  The  Narrows  before  New  York  LW 2    00 

Times  of  strength  of  ebb  at  The  Narrows,  June  30,  1906 


21    01 
2    00 


Page      80.  Times  of  LW  at  New  York,  June  30,  1906 

Example  9.  Times  of  slack  before  flood  at  The  Narrows  after  New  York  LW 

Times  of  slack  before  flood  at  The  Narrows,  June  30,  1906 


6    13    !     19    01 


8    13 
2    20 


21    01 
2    20 


m.      h. 

m. 

h. 

m. 

05-2 

00 

-0 

05 

05  +  2 

20 

==4 

25 

04-1 

25 

=  6 

39 

04+1 

20 

=  9 

24 
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Example  11, — Find  the  lunicurrent  intervals  for  the  times  of  slack  water  and  of  strength 
of  current  for  Example  9. 

The  port  of  reference  for  the  currents  in  The  Narrows  is  New  York  (Governors  Island), 
the  constants  for  which  are  found  b}'^  the  index  to  begin  on  page  352,  and  on  the  opposite 
page,  line  9,  the  lunitidal  intervals  are  given  as  8**  04""  and  2*"  05",  for  high  and  low  waters, 
respectively.  Whenever  the  times  of  slack  or  strength  are  hefare  high  or  low  water,  these 
tunes  must  be  subtracted  from  the  above  lunitidal  intervals  in  order  to  obtain  the  corre- 
sponding lunicurrent  intervals;  but  whenever  these  times  are  aftei*  high  or  low  water,  add 
them  to  the  lunitidal  intervals. 

Applying  these  rules  to  the  times  of  slack  and  strength  already  found,  and  arranging 
the  results  in  the  order  of  their  occurrence,  we  have: 

h. 
Lunicurrent  interval  for  strength  of  ebb,  =  2 
Lunicurrent  interval  for  slack  before  flood,  =  2 
Lunicurrent  interval  for  strength  of  flood,  =  8 
Lunicurrent  interval  for  slack  before  ebb,  =  8 

Whenever  the  lunitidal  interval  is  less  than  the  time  of  slack  or  strength  and  the  latter  has 
to  be  taken  from  the  former,  add  12*"  25™  to  the  lunitidal  interval  before  making  the  subtrac- 
tion. When  the  sum  of  the  lunitidal  interval  and  the  time  of  slack  or  strength  exceeds 
12*"  25™,  subti-act  that  amount  from  the  sum. 

Example  12. — Find  the  lunicurrent  intervals  for  one-quarter  and  for  three-quarter  ebb 
and  flood,  respectivel}'',  for  the  preceding  example. 

One-half  of  the  sum  of  the  lunicurrent  intervals  for  slack  before  ebb  and  strength  of 
ebb  is  called  the  lunicurrent  interval  for  one-quarter  ebb;  and  similarly,  substituting  flood 
for  ebb,  the  interval  for  one-quarter  flood  is  obtained.  One-half  of  the  sum  of  the  lunicur- 
rent intervals  for  strength  of  ebb  and  slack  before  flood  gives  the  lunicurrent  interval  for 
three-quarter  ebb,  and  exchanging  the  words  ebb  and  flood  gives  the  inter\^al  for  three- 
quarter  flood. 

Whenever  the  two  lunicurrent  intervals  between  which  the  one-quarter  or  three-quarter 
points  lie  differ  from  one  another  more  than  6  hours,  find  the  half  sum  in  the  usual  way, 
and  if  this  half  sum  is  less  than  &"  J.3™  increase  it  by  that  amount,  but  when  the  half  sum 
exceeds  &"  13™  diminish  it  by  that  amount.  Do  not  add  6**  13™  to  or  subtract  it  from  any 
half  sum  unless  the  two  lunicurrent  intervals  from  which  the  sum  was  obtained  difl'er  bv 
more  than  6  hours.     Applying  these  remarks  to  the  example  in  hand,  we  have — 

h.     7/1.     h,      m.      h,    m.        h,     nu 

Lunicurrent  interval  for  three-quarter  ebb,     —  i  (0  05+4  25)=  2  15 

Lunicurrent  interval  for  one-quarter  flood,      =i  (4  25+6  39)=  5  32 

Lunicurrent  interval  for  three-quarter  flood,  =i  (6  39+9  24)=  8  02 

Lunicurrent  interval  for  one-quarter  ebb,        =i  (0  05+9  24)+6  13=10  57 

If  it  is  desired  to  find  the  time  at  which  the  phase  of  current  corresponding  to  any  given 
lunicurrent  interval  occurs  before  or  after  the  time  of  tide  at  the  port  of  reference,  take 
the  difference  between  the  given  lunicurrent  interval  and  either  the  high  or  the  low  water 
lunitidal  interval  at  the  port  of  reference,  according  to  which  gives  the  less  difference. 
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Tables  10,  11,  and  12. — Sunwse,  Sunset,  and  Twilight,  Examples  13,   14,  and  15. 

Example  13, — Find  the  local  mean  time  and  standard  time  of  sunrise  at  San  Francisco, 
Cal.,  on  April  3,  1906. 


For  San  Francisco  the  latitude 

For  San  Francisco  the  longitude 

For  San  Francisco  Standard  time  meridian 

The  sun^s  declination  on  April  3,  1906,  at  6  a.  m. 


Approximate  method. 


h»   m. 


=  37^  49'  N. 
=122^  29'  W. 

=  120^00' W. 
=     6^  06'  N. 

Exact  method. 


m. 


April  1,  for  lat  38°  N.,  Table  10 5    45     D*H!l.  4<>  ly  N.,  for  lat.  38°  N.,  Table  10 5    45 

Correction  for  2  days ' —03     Correction  for  51^  declination —04 


Correction  for  11^  latitude 


00 


Local  mean  time  sunrise 5    42 

Red.  for  long.  2°  29^  W.,  Table  12 +10 


Correction  for  U'  latitude. 


00 


Local  mean  time  sunrise 5    41 

Red.  for  long.  2°  29^  W.,  Table  12 +10 


Standard  time  sunrise 5    52 


Standard  time  sunrise 5    51 


JExample  H.. — Find  the  local  mean  time  of  sunset  at  Buenos  Ay  res  on  December  10, 


1906. 


For  Buenos  Ay  res  the  latitude  =34°  36'  S. 

For  Buenos  Ay  res  the  longitude  =58°  22'  W. 

Sun's  declination  on  December  10,  at  7  p.  m.  =22°  54'  S. 


Approximate  method. 

h.   m. 

December  12,  for  lat.  35°  S.,  Table  10 7    08 

Correction  for  2  days —02 

Correction  for  24'  latitude —01 


Local  mean  time  sunset 7    05 


Exa/A  method. 

h.    m. 

Decl.  231^  OV  S.,  for  lat.  35*'  S.,  Table  10 7    08 

Correction  for  liV  declination —01 

Correction  for  24'  latitude —01 


Local  mean  time  sunset 7    06 


Example  15, — Find  the  local  mean  time  of  beginning  of  morning  twilight,  and  duration 
of  astronomical  and  civil  twilight  at  San  Francisco,  Cal. ,  on  April  3,  1906,  with  the  data 
of  Example  13. 


Approximjoie  method. 


April  1,  for  lat.  40»  N.,  Table  11 

Correction  for  2  days 

Correction  for  2°  11^  latitude 


h. 

m. 

4 

13 

-0 

04 

+0 

04 

Local  mean  time  of  beginning  of  twilight.      4    13 


Exact  method. 

h.  m. 

Decl.  4°  15^  N.,  for  lat.  40°  N.,  Table  11 4  i;^ 

Correction  for  51^  declination A — 0  0* 

Correction  for  2°  11' latitude -fO  04 


Local  mean  time  of  beginning  of  twilight. 


4     13 


m. 


Local  mean  time  of  sunrise,  Example  13 6  41 

Local  mean  time  of  beginning  of  twilight 4  13 

Duration  of  astronomical  twilight 1  2S 

Duration  of  civil  twilight,  one-third  of  above 0  29 

Subtracting  29  minutes  from  time  of  sunrise  gives  for  the  beginning  of  civil  twilight 5  V2 
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UNITED  STATES  LIFE-SAVING  SERVICE.* 

GENERAL  INFORMATION. 

Life-saving  stations,  lifeboat  stations,  and  houses  of  refuge  are  located  upon  the  Atlantic  and  Pacific 
seaboards  of  the  United  States,  the  Gulf  of  Mexico,  and  the  Lake  coasts. 

All  stations  on  the  Atlantic  coast  from  the  eastern  extremity  of  the  State  of  Maine  to  Cape  Fear,  North 
Carolina,  are  manned  annually  by  crews  of  experienced  surfmen  from  the  1st  of  September  to  the  1st  of  May 
following.     Upon  the  Pacific  coast  they  are  opened  and  manned  the  year  round. 

All  life-saving  and  lifeboat  stations  are  fully  supplied  with  boats,  wreck  guns,  beach  apparatus,  restora- 
tives, etc. 

Houses  of  refuge  are  supplied  with  boats,  provisions,  and  restoratives,  but  not  manned  by  crews;  a  keeper, 
however,  resides  in  each  throughout  the  year,  who,  after  every  storm,  is  required  to  make  extended  excursions 
along  the  coast,  with  a  view  of  ascertaining  if  any  shipwreck  has  occurred  and  finding  and  succoring  any 
persons  that  may  have  been  cast  ashore. 

Houses  of  refuge  are  located  exclusively  upon  the  Florida  coast,  where  the  requirements  of  relief  are 
widely  different  from  those  of  any  other  portion  of  the  seaboard. 

Most  of  the  life-saving  and  lifeboat  stations  are  provided  with  the  International  Code  of  Signals,  and 
vessels  can,  by  opening  communication,  be  reported;  or  obtain  the  latitude  and  longitude  of  the  station,  where 
determined;  or  information  as  to  the  weather  probabilities  in  most  cases;  or,  if  crippled  or  disabled,  a  steam 
tug  or  revenue  cutter  will  be  telegraphed  for,  where  facilities  for  telegraphing  exist,  to  the  nearest  port,  if 
requested. 

All  services  are  performed  by  the  life-saving  crews  without  other  compensation  than  their  wages  from  the 
Government. 

Destitute  seafarers  are  provided  with  food  and  lodgings  at  the  nearest  station  by  the  Government  as  long 
as  necessarily  detained  by  the  circumstances  of  shipwreck. 

The  station  crews  patrol  the  beach  from  2  to  4  miles  each  side  of  their  stations  four  times  between  sunset 
and  sunrise,  and  if  the  weather  is  foggy  the  patrol  is  continued  through  the  day. 

Each  patrolman  carries  Coston  signals.  Upon  discovering  a  vessel  standing  into  danger  he  ignites  one  of 
them,  which  emits  a  brilliant  red  flame  of  about  two  minutes'  duration,  to  warn  her  off,  or,  should  the  vessel 
be  ashore,  to  let  her  crew  know  that  they  are  discovered  and  assistance  is  at  hand. 

If  the  vessel  is  not  discovered  by  the  patrol  immediately  after  striking,  rockets  or  flare-up  lights  should  be 
burned;  or,  if  the  weather  be  foggy,  guns  should  be  fired  to  attract  attention,  as  the  patrolman  may  be  some 
distance  away  at  the  other  end  of  his  beat 

Mamters  are  particutarly  catUionedj  if  they  should  be  driven  ashore  anywhere  in  the  neighborhood  of  the  stations, 
especially  on  any  of  the  sandy  coasts  where  there  is  not  much  danger  of  vessels  breaking  up  immediately,  to  remain  on 
board  untU  assistance  arrives,  and  ujider  no  circumstances  should  they  attempt  to  land  through  the  surf  in  their  ovii 
boats  until  the  last  hope  of  assistance  from  the  shore  has  vanished.  Often  when  comparatively  smooth  at  sea  a 
dangerous  surf  is  running  which  is  not  perceptible  400  yards  offshore,  and  the  surf  when  viewed  from  a  vessel 
never  appears  as  dangerous  as  it  is.  Many  lives  have  unnecessarily  been  lost  by  the  crews  of  stranded 
vessels  being  thus  deceived  and  attempting  to  land  in  the  ship's  boats. 

The  difficulties  of  rescue  by  operations  from  the  shore  are  greatly  increased  in  cases  where  the  anchors  are 
let  go  after  entering  the  breakers,  as  is  frequently  done,  and  the  chances  of  saving  life  correspondingly  leiviened. 

INSTRUCTIONS. 
RESCUE   WITH   THE  LIFEBOAT  OR  SURFBOAT. 

The  patrolman,  after  discovering  your  vessel  ashore  and  burning  a  Coston  signal,  hastens  to  his  station  for 
assistance.  If  the  use  of  a  boat  is  practicable,  either  the  large  lifeboat  is  launched  from  its  ways  in  the  station 
and  proceeds  to  the  wreck  by  water,  or  the  lighter  surfboat  is  hauled  overland  to  a  point  opposite  the  wreck 
and  launched,  as  circumstances  may  require. 

Upon  the  boat  reaching  your  vessel,  the  directions  and  orders  of  the  keeper  (who  always  commands  and 
steers  the  boat)  should  be  implicitly  obeyed.  Any  headlong  rushing  and  crowding  should  be  prevented, 
and  the  captain  of  the  vessel  should  remain  on  board,  to  preserve  order,  until  every  other  person  has  left. 

Women,  children,  helpless  persons,  and  passengers  should  be  passed  into  the  lx>at  first. 

^ods  or  baggage  will  positively  not  be  taken  into  the  boat  until  all  are  landed.  If  any  be  passed  in 
against  the  keeper's  remonstrance,  he  is  fully  authorized  to  throw  the  same  overboard. 

*  This  account  is  reproduced  from  the  publications  of  the  United  States  Life-Saving  Service. 
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Should  it  tie  inexpedient  to  use  either  tlie  lifeboat  or  Burfboat,  rei'< 
beach  apparatus  for  the  rescue  by  the  breeches  buoy  or  the  lite  car. 

A  ehot  with  a  email  line  attached  will  be  fired  across  your  vessel. 

(iet  hold  of  the  line  as  soon  as  jwiasible  and  haul  on  board  until  yo 
line  rove  through  it.     This  tail  block  should  l>e  hauled  on  txHird  ai 


drifting  off  with  the  set  ur  fouling  with  wrei-kaKe,  etc.     Therffnre,  if  you  have  been  di 


vill  be  liad  to  the  wreck  gun  and 


get  a  tail  block  with  a  whip  or  endlest^ 
quickly  as  possible  to  prt-vent  the  whi|i 


wh«re  but  one  or  two  men  caji  work  to  advan(ag<-,  cut  tlic  ehut  line  and  run  it  through  some  available  block, 
such  as  the  throat  or  peak  halyards  block,  or  any  block  whiih  will  afford  a  clear  Icaii,  or  even  between  the 
ratlines,  that  an  many  as  poanible  may  assist  in  hauling. 

Attached  to  the  tail  block  will  be  a  tally  boanl,  with  the  following  directions  in  English  on  one  side  and 
French  on  the  other: 

"Make  the  tail  of  the  block  fa»t  to  the  lower  mast,  well  ti|>.  If  ttie  mat^  are  gone,  then  to  the  beet  place 
you  can  ftnd.    Cast  oft  shot  line,  see  that  the  rope  in  the  bli*k  runs  free,  and  sliow  signal  to  the  shore." 

The  above  instructions  being  complied  with,  the  result  will  be  as  shown  iu  fig.  S  alwve. 


lo  the  whip  and  hauled  oft  to  your  ship  by 
by  manning  that  part  of  the  whip  lo  which 


As  soon  as  your  signal  is  seen,  a  It-inch  hawser  will  be  lieiit 
the  life-saving  crew. 

If  circumstances  will  admit,  you  can  assiHt  the  life-saving  en 
the  hawser  is  bent  an<l  hauling  with  them. 

When  the  end  of  the  hawser  is  got  on  board,  a  tally  1>oar<l  will  In.-  fouii<l  attacbe<l,  bearing  the  followiiiK 
directions  in  English  on  one  side  and  French  on  the  other; 

"Make  this  hawser  fast  about  2  feet  above  the  tail  block;  see  all  clear  and  that  the  rope  in  the  block  rune 
free,  and  show  signal  to  the  shore." 
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These  inetrurtions  being  olieyei],  the  result  will  be  aa  shown  iu  fig.  4. 

Ttikt  particular  carr  Ihat  there  <ire  no  lanu  of  the  icliiy  line  /iriiutid  the  liavwr.  To  ;ir(T*i;(  t}ii»,  Uike  tlif  end  of 
(he  kawter  up  between  the  jiart*  iiflhe  irhi/i  before  matiTig  ilfrut. 

Whei)  the  hawxer  if  niade  fa»t,  the  whip  cast  off  from  the  hawser,  and  your  Hi)^al  w^n  by  the  hfe-savinft 
i-rcw,  they  will  haul  the  haweer  taut  and  by  ineanH  of  the  whip  will  haul  off  to  yoilr  shi|>  a  breeches  buoy 
Kuapended  from  a  traveler  bjoi-k,  or  a  life  car  from  ringd,  runnint;  on  the  hawner. 

Fig.  5,-l>elow,  reprene»t»  the  apparatus  rigged,  with  the  brepchwi  l>u(iy  hauled  off  to  the  shiii, 

H  the  breei^lies  buoy  be  sent,  let  one  man  immediately  get  inti>  it,  thrusting  his  legs  through  the  breechcH. 
If  the  life  ear,  remove  the  hutch,  ploee  an  many  perMins  into  it  as  it  will  hold  (four  to  six),  anil  secure  the 
hat[-h  on  the  outside  by  the  hateh  1>ar  and  hook,  nignal  sm  before,  anil  U)e  buoy  or  car  will  be  haule<l  ashore. 
This  will  be  repeated  until  all  are  landed.  On  the  last  trijt  of  the  life  rar  the  hat«h  muBt  lie  secureci  by  the' 
inside  hat4-h  Imr. 

In  many  instancefl  two  men  ran  be  landeil  in  the  breeches  buoy  at  the  same  time  by  each  putting  a  leg 
through  a  leg  of  the  hreeehes  and  holding  on  to  the  lifts  of  the  buoy, 

ChiUlren,  when  brought  ashore  by  the  buoy,  shonlil  I>e  in  the  arms  of  older  perxonn  or  senirely  lashed  to 
the  buoy.     Women  and  children  should  1*  land<Hl  first. 

In  Big:na]ing  aa  directed  iu  the  foregoing  inRt ructions,  if  in  the  daytime,  let  one  man  se|>arate  himself  from 
the  rest  and  tiwing  hix  hat,  a  handkerchief,  or  his  hand;  if  at  night,  the  showing  of  a  light  aiul  concealing  it 
onee  or  twice,  will  l)e  understootl;  and  like  signals  will  Ih>  ma<le  from  the  shore. 


CircuniRtances  may  arise,  owing  to  the  strength  of  the  current  or  set,  or  the  danger  of  the  wreck  breaking 
up  imme<1iately,  when  it  would  be  iin|)OB8ible  to  send  off  the  hawser.  In  such  a  case  a  breeches  buoy  or  life 
car  will  be  hauled  off  insteail  by  the  whip,  or  sent  off  to  you  by  the  sluri  line,  and  you  will  be  hauled  ashore 
through  the  surf. 

It  your  vessel  is  stranded  during  the  night  and  diBoovere<l  by  the  patrolman,  which  you  will  know  by  his 
burning  a  brilliant  red  light,  keep  a  bright  lookout  for  signs  of  the  arrival  of  the  life-saving  i^rew  abreast  of 

From  one  to  four  hours  may  intervene  between  the  burning  of  the  light  and  their  arrival,  an  the  patrolman 
will  have  to  return  to  his  station,  perhaps  3  or  4  miles  distant  and  the  life  saving  irew  liraw  the  apparatus  or 
surf  boat  through  the  sand  or  over  bad  roads  to  where  your  ve'Wi.l  is  stranded 

Lights  on  the  beach  will  indicate  their  arrival,  and  the  sound  of  cannon  finng  from  the  shore  may  be 
taken  as  evidence  that  a  line  has  been  fired  across  your  vessel  Therefore  upon  hearing  the  cannon,  make 
strict  search  aloft,  fore  and  aft,  for  the  shot  line,  for  it  is  almost  lerlain  to  be  there  Though  the  moveiiienfa 
of  the  life-saving  crew  may  not  be  perceptiljle  to  you,  owing  to  the  darknetis  your  ship  will  oe  agoisl  mark 
for  the  men  experienced  in  the  use  of  the  wreck  guu,  and  the  first  shut  seldom  fails 

SIGH  A 1^. 

The  following  signals,  approved  by  the  International  Marine  Conference  convened  at  Washington  in 
()<-tober,  18S9,  have  l^een  ailopted  by  the  Life-Saving  Service,  and  will  lie  used  and  rwognized  by  the  officers 
and  employees  as  occasion  may  require: 

"  Upon  the  discovery  of  a  wreck  by  night,  the  life-saving  force  will  burn  a  red  pyrotei'hnic  light  or  a  red 
nx-ket  to  signify— 'You  are  seen;  assistance  will  be  given  as  soon  as  possible.' 
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"A  red  flag  waved  on  shore  by  day,  or  a  red  light,  red  rocket,  or  red  Roman  candle  displayed  by  night, 
will  signify — *Haul  away.* 

*' A  white  flag  waved  on  shore  by  day,  or  a  white  light  slowly  swung  back  and  forth,  or  a  white  rocket,  or 
white  Roman  candle  fired  at  night,  will  signify — *  Slack  away.' 

''Two  flags,  a  white  and  a  red,  waved  at  the  same  time  on  shore  by  day,  or  two  lights,  a  white  and  a  red, 
slowly  swung  at  the  same  time,  or  a  blue  pyrotechnic  light  burned  by  night,  will  signify — *Do  not  attempt  to 
land  in  your  own  boats.     It  is  impossible.' 

**  A  man  on  shore  beckoning  by  day,  or  two  torches  burning  near  together  by  night,  will  signify — 'This  is 
the  best  place  to  land.' 

"Any  of  these  signals  may  be  answered  from  the  vessel  aa  follows:  In  the  daytime,  by  waving  a  flag,  a 
handkerchief,  a  hat,  or  even  the  hand;  at  night,  by  firing  a  rocket,  a  blue  light,  or  a  gun,  or  by  showing  a  light 
over  the  ship's  gunwale  for  a  short  time,  and  then  concealing  it." 

RBCA  PITULATION. 

Remain  by  the  wreck  until  assistance  arrives  from  the  shore,  unless  your  vessel  shows  signs  of  immediately 
breaking  up. 

If  not  discovered  immediately  by  the  patrol,  bum  rockets,  flare-up  or  other  lights;  or,  if  the  weather  be 
foggy,  fire  guns. 

Take  particular  care  that  there  are  no  turns  of  the  whip  line  around  the  hawser  before  making  the 
hawser  fast. 

Send  the  women,  children,  helpless  persons,  and  passengers  ashore  first. 

Make  yourself  thoroughly  familiar  with  these  instructions,  and  remember  that  on  your  coolness  and  strict 
attention  to  them  will  greatly  depend  the  chances  of  success  in  bringing  you  and  your  people  safely  to  land. 

nrsTBucnoirs  eob  SAvniG  bbowkiko  fssboits  bt  bwikmihg  to  thsib  bslixf.* 

1.  When  you  approach  a  person  drowning  in  the  water,  assure  him,  with  a  loud  and  firm  voice,  that  he 
is  safe. 

2.  Before  jumping  in  to  save  him,  divest  yourself  as  far  and  as  quickly  as  possible  of  all  clothing;  tear  them 
off,  if  necessary;  but  if  there  is  not  time,  loose  at  all  events  the  foot  of  your  drawers,  if  they  are  tied,  as,  if  you 
do  not  do  so,  they  fill  with  water  and  drag  you. 

3.  On  swimming  to  a  person  in  the  sea,  if  he  be  struggling,  do  not  seize  him  then,  but  keep  off  for  a  few 
seconds  till  he  gets  quiet,  for  it  is  sheer  madness  to  take  hold  of  a  man  when  he  is  struggling  in  the  water,  and 
if  you  do  you  run  a  great  risk. 

4.  Then  get  close  to  him  and  take  fast  hold  of  the  hair  of  his  head,  turn  him  as  quickly  as  possible  onto 
his  back,  give  him  a  sudden  pull,  and  this  will  cause  him  to  float;  then  throw  yourself  on  your  back  also  and 
swim  for  the  shore,  both  hands  having  hold  of  his  hair,  you  on  your  back  and  he  also  on  his,  and,  of  course,  his 
back  to  your  stomach.  In  this  way  you  will  get  sooner  and  safer  ashore  than  by  any  other  means,  and  you  can 
easily  thus  swim  with  two  or  three  persons;  the  writer  has  even,  as  an  experiment,  done  it  with  four,  and  gone 
with  them  40  or  50  yards  in  the  sea.  One  great  advantage  of  this  method  is  that  it  enables  you  to  keep  your 
head  up,  and  also  to  hold  the  person's  head  up  you  are  trying  to  save.  It  is  of  primary  importance  that  you 
take  fast  hold  of  the  hair  and  throw  both  the  person  and  yourself  on  your  backs.  After  many  experiments,  it 
is  usually  foimd  preferable  to  all  other  methods.  You  can  in  this  manner  float  nearly  as  long  as  you  please,  or 
until  a  boat  or  other  help  can  be  obtained. 

5.  It  is  believed  there  is  no  such  thing  as  a  death  gra»p;  at  least  it  is  very  unusual  to  witness  it.  As  soon  as 
a  drowning  man  begins  to  get  feeble  and  to  lose  consciousness  he  gradually  slackens  his  hold  until  he  quits  it 
altogether.     No  apprehension  need,  therefore,  be  felt  on  that  head  when  attempting  to  rescue  a  drowning  person. 

6.  After  a  person  has  sunk  to  the  bottom,  if  the  water  be  smooth,  the  exact  position  where  the  body  lies 
may  be  known  by  the  air  bubbles,  which  will  occasionally  rise  to  the  surface,  allowance  being  of  course  made 
for  the  motion  of  the  water,  if  in  a  tideway  or  stream,  which  will  have  carried  the  bubbles  out  of  a  perpendicular 
course  in  rising  to  the  surface.  A  body  may  be  often  regained  from  the  bottom,  before  too  late  for  recovery,  by 
diving  for  it  in  the  direction  indicated  by  these  bubbles. 

7.  On  rescuing  a  person  by  diving  to  the  bottom,  the  hair  of  the  head  should  be  seized  by  one  hand  only, 
and  the  other  used,  in  conjunction  with  the  feet,  in  raising  yourself  and  the  drowning  person  to  the  sur&k*e. 

8.  If  in  the  sea,  it  may  sometimes  be  a  great  error  to  try  to  get  to  land.  If  there  be  a  strong  **out8etting" 
tide,  and  you  are  swimming  either  by  yourself,  or  having  hold  of  a  person  who  can  not  swim,  then  get  on  your 
back  and  float  till  help  comes.  Many  a  man  exhausts  himself  by  stemming  the  billows  for  the  shore  on  a 
back-going  tide,  and  sinks  in  the  effort,  when,  if  he  had  floated,  a  boat  or  other  aid  might  have  been  obtained. 

9.  These  instructions  apply  alike  to  all  circumstances,  whether  as  regards  the  roughest  sea  or  smooth  water. 


*From  the  Regulations  of  the  United  States  Life-Saving  Service,  published  originally  by  the  Royal  National 
Life-Boat  Institution  of  Great  Britain. 
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OISBOTIOITS  FOB  BESTOBIRO  THZ  APFABBHTIT  DBOWITBI).* 

RcLK  I.  Atoum  the  patient.— Unleea  in  danger  of  freezing,  do  not  move  the  patient,  but  instantly  expose 
the  face  to  a  current  of  freeh  air,  wip«  dry  the  mouth  and  noetrile,  rip  the  clothing  eo  tta  to  expose  the  chemt 
and  wtust,  and  give  two  or  three  quick  amarting  alape  on  the  stomach  and  chest  with  the  open  hand.  If, 
however,  there  i§  reiuon  to  believe  that  conaderable  time  has  elapsed  since  the  patient  liecame  insensible,  do 
not  lose  further  time  by  practicing  Rule  I,  but  proceed  immediately  to  Rule  II.  After  loowning  clothing,  etc., 
if  the  patient  does  not  revive,  then  proceed  thns: 


Pio.  6.  Showing  the  lint  Btep  taken  b;  which  the  cheat  ia  empUed  of  air.  and  the  eJecliciD  of  any  fluid)  swallmred  luawimcd. 

RuLB  II.  To  expel  iLiUer,  etf.,from  tlie  tlonuich  and  clieH  (see  F^.  6).— If  the  jawe  are  clinched,  separate 
them,  and  keep  the  mouth  open  by  placing  between  the  teeth  a  cork  or  Mnall  bit  of  wood;  turn  the  pa'Jent  on 
the  face,  a  large  bundle  of  Ijghtly  rolled  clothing  being  placed  beneath  the  stomach,  and  preai  heavily  over 
It  for  half  a  minute,  or  so  long  as  fluids  flow  freely  from  the  mouth. 

Rule  III.  To  }/nnluce  bniahiug  (see  Fig.  7) , — Clear  the  mouth  and  throat  of  mucuR  by  intnxlucing  into 
[he  throat  the  comer  of  a  handkerchief  wrappe<l  'oaely  around  the  forefinger;  turn  the  patient  on  the  back, 


Fio.  1.  ahowlDg  the  pnnltlnn  and  action  of  (he  operator  In  alleroatel;  producing  utlflclal  expiration  and  tnHplration  of  air. 

the  roil  of  clothing  being  so  plai«<l  lieneath  it  aa  (o  raise  the  pit  of  the  stomach  above  the  level  of  any  other 
part  of  the  body.  If  there  be  another  person  present,  let  him,  with  a  piece  of  dry  cloth,  hold  the  tip  of  the 
tongue  out  of  one  corner  of  the  mouth  (this  prevents  the  tongue  from  falling  back  and  i-hoking  the  entrance 
to  the  windpipe),  and  with  the  other  hanil  gtnep  both  wriBls  and  keep  the  arms  forcibly  stretched  l)ack  alxive 
the  head,  thereby  increasing  the  prominence  of  the  ribs,  which  tends  to  enlarge  the  chest.  The  two  last-named 
poritions  are  not,  however,  absolutely  essential  to  succesa.     Kneel  beside  or  astride  the  [mtient's  hips,  and 

"From  the  Regulations  of  the  United  States  Life-^ving  Service. 
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with  the  balls*  of  the  thumbs  resting  on  either  side  of  the  pit  of  the  stomach,  let  the  fingers  fall  into  the 
grooves  between  the  short  ribs,  so  as  to  afford  the  beet  grasp  of  the  waist.  Now,  using  your  knees  as  a  pivot, 
throw  all  your  weight  forward  on  your  hands,  and  at  the  same  time  squeeze  the  waist  between  them,  as  if  you 
wished  to  force  everything  in  the  chest  upward  out  of  the  mouth;  deepen  the  pressure  while  you  can  count 
slowly  one,  two,  three;  then  suddenly  let  go  with  a  final  push,  which  springs  you  back  to  your  first  kneeling 
position.  Remain  erect  on  your  knees  while  you  can  count  one,  two,  three;  then  repeat  the  same  motions  as 
before  at  a  rate  gradually  increased  from  four  or  five  to  fifteen  times  in  a  minute,  and  continue  thus  this  bellows 
movement  with  the  same  regularity  that  is  observable  in  the  natural  motions  of  breathing  which  you  are 
imitating.  If  natural  breathing  be  not  restored,  after  a  trial  of  the  bellows  movement  for  the  space  of  three 
or  four  minutes,  then  turn  the  patient  a  second  time  on  the  stomach,  as  directed  in  Rule  II,  rolling  the  Ixxiy 
in  the  opposite  direction  from  that  in  which  it  was  first  turned,  for  the  purpose  of  freeing  the  air  passages  from 
any  remaining  water.  Continue  the  artificial  respiration  from  one  to  four  hours,  or  until  the  patient  breathes 
according  to  Rule  III;  and  for  awhile,  after  the  appearance  of  returning  life,  carefully  aid  the  first  short  gasps 
until  deepened  into  full  breaths.  Continue  the  drying  and  rubbing,  which  should  have  been  unceasinely 
practiced  from  the  beginning  by  the  assistants,  taking  care  not  to  interfere  with  the  means  employed  to  produce 
breathing.  Thus  the  limbs  of  the  patient  should  be  rubbed,  always  in  an  upward  direction  toward  the  body, 
with  firm-grasping  pressure  and  energy,  using  the  bare  hands,  dry  fiannels,  or  handkerchiefs,  and  continuing 
the  friction  under  the  blankets  or  over  the  dry  clothing.  The  wannth  of  the  body  can  also  be  promoted  by 
the  application  of  hot  flannels  to  the  stomach  and  armpits,  bottles  or  bladders  of  hot  water,  heated  bricks,  etc., 
to  the  limbs  and  soles  of  the  feet. 

Rule  IV.  After  treatment. — Extenialhj:  As  soon  as  breathing  is  established  let  the  patient  be  stripped 
of  all  wet  clothing,  wrapped  in  blankets  only,  put  to  bed  comfortably  wann,  but  with  a  free  circulation  of 
fresh  air,  and  left  to  perfect  rest.  TntemaUy:  Give  whisky  or  brandy  and  hot  water  in  doses  of  a  teaapoonful 
to  a  tablespoonful,  according  to  the  weight  of  the  patient,  or  other  stimulant  at  hand,  every  ten  or  fifteen 
minutes  for  the  first  hour,  and  as  often  thereafter  as  may  seem  expedient.  Later  manifeMatUms:  After  reaction 
is  fully  established,  there  is  great  danger  of  congestion  of  the  lungs,  and  if  perfect  rest  is  not  maintained  for 
at  least  forty-eight  hours,  it  sometimes  occurs  that  the  patient  in  seized  with  great  difficulty  of  breathing,  and 
(leath  is  liable  to  follow  unless  immediate  relief  is  afforded.  In  such  cases  apply  a  large  mustard  plaster  over 
the  breast.  If  the  patient  gasps  for  breath  before  the  mustard  takes  effect,  assist  the  breathing  by  carefully 
rejieating  the  artificial  respiration. 

Note. — Dr.  Labordette,  the  supervising  surgeon  of  the  Hospital  of  Lisieux,  in  France,  appears  to  have 
established  that  the  clinching  of  the  jaws  and  the  semicontraction  of  the  fingers,  which  have  hitherto  been 
considered  signs  of  death,  are,  in  fact,  evidences  of  remaining  vitality.  After  numerous  experiments  with 
apparently  drowned  persons,  and  also  with  animals,  he  concludes  that  these  are  only  signs  accompanying  the 
first  stage  of  suffocation  by  drowning,  the  jaws  and  hands  becoming  relaxed  when  death  ensues. t  This  being 
so,  the  mere  clinching  of  the  jaws  and  semicontraction  of  the  hands  must  not  be  considered  as  reasons  for  the 
discontinuance  of  efforts  to  save  life,  but  should  serve  as  a  stimulant  to  vigorous  and  prolonged  efforts  to 
quicken  vitality.  Persons  engaged  in  the  task  of  resuscitation  are,  therefore,  earnestly  desired  to  take  hope 
and  encouragement  for  the  life  of  the  sufferer  from  the  signs  alx)ve  referred  to,  and  to  continue  their  endeavors 
accordingly.  In  a  numl:>er  of  cases  Dr.  Labordette  restored  to  life  persons  whose  jaws  were  so  firmly  clinched 
that,  to  aid  respiration,  their  teeth  had  to  be  forced  apart  with  iron  instnnnents. 


*It  is  wrong  to  suppose,  as  some  do,  that  the  inner  end  of  the  thumb  is  the  ball.     The  ball  is  the  fleshy 
base  of  the  thumb,  near  the  wrist. 

t  The  muscular  rigidity  of  death  (rigor  mortis)  occurs  later,  after  the  terni>orary  relaxation  here  referred  to. 
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STORM,  WIND-DIRECTION,  AND    INFORMATION    SIGNALS   OF  THE  UNITED  STATES  WEATHER 

BUREAU. 

WEATHER  AND  TEMPERATURE  SIGNALS,  AND  INTERPRETATION  OF  DISPLAYS. 


No.l. 


No.  2. 


^o.8. 


Clear  or  Fair 
Weather. 


Local  Rain 
or  Snow. 


No.  4. 


No.  5. 


Temperature 
Signal. 


Cold  Wave. 


No.  I ,  alone,  indicates  fair  weather,  stationary  temperature. 

No.  2,  alone,  indicates  rain  or  snow,  stationary  temperature. 

No.  3,  alone,  indicates  local  rain  or  snow,  stationary  tem- 
perature. 

No.  1,  with  No.  4  above  it,  indicates  fair  weather,  warmer 

No.  1,  with  No.  4  below  it,  indicates  fair  weather,  colder. 

No*  2,  with  No.  4  above  it,  indicates  rain  or  snow,  warmer. 

No.  2,  with  No.  4  below  it,  indicates  rain  or  snow,  colder. 

No.  3,   with  No.  4  above  it,  indicates  local  rain  or  snow 
warmer. 

No.  3,  with  No.  4  below  it,  indicates  local  rain  or  snow, 
colder. 

No.  1 ,  with  No.  5,  indicates  fair  w  eather,  cold  wave. 

No.  2,  with  No.  5,  indicates  wet  weather,  cohl  wave. 


WIND  SIGNALS  FOR  THE  BENEFIT  OF  MARINE  INTERESTS. 

STORM  SIGNALS. 


Northeaslerly  winds. 


Southoitsterly  winds. 


Nortliwestcrly  winds. 


INFORMATION   SIQNALS. 


South wenterly  windn. 
HURRICANE  SIGNAL. 


(Great  Laket^.) 


(On  ihc  coast.) 


Easterly  winds. 


Westerly  winds. 


EXPLANATION. 


Stoilm  «ignal.-^A  red  flag  with  a  black  center  indicates  that  a  storm  of  marked  violence  is  expected. 

The  pennants  displayed  with  the  flags  indicate  the  direction  of  the  wind:  Red,  easterly  (from  northeast  to 
south);  white,  westerly  (from  southwest  to  north).  The  pennant  above  the  flag  indicates  that  the  wind  is 
expected  to  blow  from  the  northerly  quadrants;  below,  from  southerly  quadrants. 

By  night  a  red  light  indicates  easterly  winds,  and  a  white  light  above  a  reii  light  westerly  winds. 

Information  signal. — Red  or  white  pennant  displayed  alone.  When  displayed  at  stations  on  the  Great 
Lakes,  indicates  that  winds  are  expected  which  may  prove  dangerous  to  tows  and  smaller  classes  of  vessels, 
the  re<l  pennant  indicating  easterly,  and  the  white  pennant  westerly,  winds. 

When  displayed  at  stations  on  the  Atlantic,  Pacific,  and  (lulf  coasts,  indicates  that  the  local  observer  has 
received  information  from  the  Central  Office  of  a  storm  covering  a  limited  area,  dangerous  only  for  vessels 
about  to  sail  to  certain  points,  and  serves  as  a  notification  to  shipmasters  that  information  will  be  given  them 
upon  application  to  the  local  observer.     Only  the  red  pennant  is  displayed  on  the  coasts. 

Hurricane  signal. — Two  red  flags  with  black  centers,  displayed  one  above  the  other,  indicate  the 
expected  approach  of  tropical  hurricanes,  and  also  of  those  extremely  severe  and  dangerous  storms  which 
occasionally  move  across  the  I^akes  and  north  Atlantic  coast. 

No  night  information  of  hurricane  signals  is  displayed. 


INDEX   TO  PRINCIPAL  PORTS. 


TIDAL  ffFATIONS,  TABLE   1. 


St.  Johns,  Newfoundland 

Halifax  ( Navy- Yard ),  Nova  Scotia 

St  John,  New  Branswick 

Portland  (Central  Wharf),  Maine 

Boston  (Navy-Yard),  Massachusetts 

Newport  (Fort  Adams),  Rhode  Island 

New  London  (Custom-House  Wharf),  Conn 

Willets  Point  (U.S. Engineer  School ) ,  New  York . 

New  York  (Governors  Island),  New  York 

Sandy  Hook  (The  Horseshoe),  New  Jersey 

Philadelphia  (Chestnut  St.  Pier),  Pennsylvania. 

Old  Point  Comfort  ( Fort  Monroe) ,  Virginia 

Washington  (Seventh  St.),  Dist.  of  Columbia  .. 

Baltimore  (Fells  Point),  Maryland 

Wilmington  (Cape  Fear  River), N.  Carolina 

Charleston  (Custom-House Wharf), S.Carolina. 
Savannah  Entrance  (Tybee  I.  Light),  Georgia.. 

Femandina  (Dade  St. ),  Florida 

Key  West  ( Fort  Taylor) ,  Florida 

Galveston  ( Doswell' s  Wharf ) ,  Texas 


Buenos  Ayres,  Argentina 

Cape  Horn  (Orange  Bay),  Chile 

Valparaiso,  Chile 

Panama  ( Naos  Island),  Panama 

San  Diego  (La  Playa),  California 

San  Francisco  Entrance  { Fort  Point), California. 

Astoria  ( Columbia  River) ,  Oregon 

PortTownsend  (Puget  Sound),  Washington... 

Sitka,  Alaska 

Kadiak  (St.  Paul  Harbor,  Kadiak  I.),  Alaska.. 

St.  Michael  (Norton  Sound) ,  Alaska 

Yokohama  (Nishihatoba),  Japan 

Nagasaki,  Japan 

Tientsin  Entrance  (Taku  Light-ship),  China... 
Shanghai  ( Wusung  Inner  Bar),  China 


Page. 
47 
51 
55 
59 
03 

67 
71 
75 
79 
83 

87 
91 
95 
99 
103 

107 
111 
115 
119 
123 

127 
131 
135 
139 
143 

147 
151 
155 
159 
16:? 

167 
171 
175 
179 
183 


Amoy  ( Inner  Harbor),  China 

Hongkong,  China 

Singapore,  Malay  Peninsula 

Batavia,  Java 

Manila  (Pasig  River  Entrance),  P.  I 

Honolulu  (Oahu  Island),  Hawaiian  Islands 

Apia  ( U polu  Island) ,  Samoan  Islands 

Wellington,  New  Zoiland 

Auckland,  New  Zealand 

Sydney  (Fort  Denison),  Australia 

Melbourne  (Williamstown),  Australia 

Port  Adelaide,  Australia 

Rangoon,  Burma 

Calcutta  ( Kidderpore),  India 

Madras,  India 

Colombo  (Ceylon),  India , 

Bombay  (Apollo  Bandar),  India 

Karachi,  India 

Aden,  Arabia 

Cape  Town  (Table  Bay),  Africa 

Lisbon  ( Arsenal),  Portugal 

Rochelle,  France 

Brest,  France 

Havre,  France 

Edinburgh  (Leith) ,  Scotland 

Hull  (Humber  River),  England 

Sheemess  (Thames  River  Entrance),  England. 

London  ( Ix>ndon  Bridge ) ,  England 

Dover,  England 

Portland  Breakwater,  England 

Liverpool,  P!)ngland 

Greenock  (Firth  of  Clyde),  Scotland 

Kingstown  ( Dublin  Bay ),  Ireland 

Queenstown  (Cork  Harljor),  Ireland 

Wilhelmshaven,  Germany , 


Pa«e. 
187 
191 
195 
199 
203 

207 
211 
215 
219 
223 

227 
231 
235 
239 
243 

247 
251 
255 
269 
263 

267 
271 
276 
279 
283 

287 
291 
295 
299 
303 

307 
311 
315 
319 
323 


CURRENT  STATIONS,  TABLE  9. 

Seymour  Narrows  (Discovery  Passage),  B.  C  ..      478     Sergius  Narrows  (Peril  Strait),  Alaska. 

For  general  index  see  end  of  volume. 
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JANUARY. 

FEBRUARY. 

MARCH. 
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-0.2 

19:65 
3.2 

M 

17 

1:24 
0.8 

7:46 
8.9 

14:20 
—0.2 

20:80 
3.0 

Th'l8 

0:55       7:02 
0.1        3.5 

18:15 
—0.1 

19:29 
3.5 

8 

18 

1:40 
0.2 

8:00 
8.9 

14:27 
-0.2 

20:87 
8.1 

Tul  18 

1 

2:06 
0.8 

8:32 
8.8 

15K)6 
—0.1 

21:12 
2.9 

p  f:i9 

1 

1:29       7:38 
0.0         8.7 

13:57 
—0.2 

20:07 
8.4 

S 

M 

19 

2:18 
0.3 

8:48 
8.8 

16:14 
-0.1 

21:18 
8.0 

W  19 

1 

2:50 
0.4 

9:17 
3.7 

15:48 
0.0 

21:57  . 
2.8 

S  |20 

2:03       8:18 
0.1        3.7 

14:39 
—0.2 

20:45 
3.8 

Tu 

20 

2:57 
0.4 

9:30 
8.6 

16:00 
0.1 

22M 
2.7 

Th|20 

i        ! 

3:36 
0.6 

10:05 
3.4 

16:34 
0.2 

22:42 

2.7  1 

8   21 

1 

2:88       8:59 
0.2         3.7 

15.-21 
-0.1 

21:27 
8.1 

W 

21 

3:38 
0.6 

10:18 
3.3 

16:62 
0.4 

22:57 
•    2.5 

F 

21 

4:24 
0.7 

10:54 
8.1 

17:22 
0.6 

28:36 
2.6 

M   22 

8:12       9:42 
0.4         3.5 

16:10 
0.1 

22:10 
2.8 

D 

Th 

22 

4:80 
0.9 

11:14 
3.0 

17:50 
0.7 

•        •         • 
■         •         • 

D'  S  '  22 

1      1 

5:24 
0.9' 

11:60 
2.8 

18:15 
0.7 

•         •         • 
«         •          ■ 

9  Tu  23 

3:50      10:80 
0.6         3.2 

17:08 
0.4 

23:08 
2.5 

F 

23 

OKK 
2.3 

5:35 
1.1 

12.-20 
2.7 

19:00 
0.9 

E 

8   23 

0:38 
2.5 

6:38 
1.1 

12:62 
2.5 

19:14 
1.0 

1)   W  24 

1       1 

4:36      11:30 
0.9         2.9 

18:11 
0.8 

•  •        ■ 

•  ■        • 

S 

24 

1:25 
2.2 

7:16 
1.2 

13:40 
2.6 

20:20 
1.0 

M 

24 

1:45 
2.4 

8K)6 
1.2 

14:10 
2.3 

20:22 
1.1 

Th  25 

1 
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2.2         1.2 

12:43 
2.7 

19:38 
1.0 

8 

25 
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2.8 

8:57 
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15:06 
2.4 
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1.0 
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2.4 

9:35 
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2.2 

21:80 
1.1 
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£ 
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0.9 
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( 
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2,2 
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1.1 

S    27 
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15:37 
2.6 

22:24 
0.9 

Tu 
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13:02 
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6:42 
3.2 

13:19 
0.6 

19r24 
2.6 

W  31 

0:27        6:32 
0.5         3.1 

12:48 
0.3 

18:56 
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M  31 
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0:54 
0.8 

7:16 
3.8 

13:48 
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19:M  i 
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The  tid 
a  comparis 
from  Mean 
which  Is  1. 
unless  a  m 

les  are  placed  in  the  order  of  occuri 
on  of  consecutive  heights  will  ind|( 
Low  Water  Springs,  which  is  app: 
7  feet  below  mean  sea  level.    To  fii 
Inus  ( — )  sign  is  before  the  height, 

5,  Wi 

whe 
[nate 
ied< 
hid 

th  their  times  on  the  first  line  ar 
ther  it  is  high  or  low  water.    Tl 
ly  the  datum  of  soundings  on 
?pth  of  water,  add  the  tabular  h 
1  case  subtract  it. 

kd  heights  o 
le  heiffhts,  ii 
the  Admiral 
eight  to  the 

n  the  second  line  of  each  dav: 
1  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  tne  chart. 

The  tin 
(a.  m.),aU 

le  used  is  Intercolonial  Standard,  60th  merid 
greater  are  in  the  aftemcwn  (p.  m.)  and  wh« 

ian  W.;  0»»  is  midnight,  12»«  is  noon:  all  hours 
}n  diminished  by  12  give  the  times  after  nooi 

less  than  12  are  in  the  forenoou 
i;  for  instance,  15:47  is  3:47  p.  ni. 

#,  new 
equator;  A 

' 

:  moon:  }),  1st  quar.;  Oi  ^^^^  moon;  (^,  8d  < 
,  P,  moon  in  apogee  or  perigee. 

luar.;  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  the 
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1 
1 

JANUARY. 

;hand 

• 

c 

1 

1 

Day  of— 

Time  and  Heiffbt  of  Hij 
Low  water. 

• 

§ 

W. 
M 

Mo. 
1 

0:22 
4.7 

7:10 
"  1.1 

12:30 
4.8 

,  19:19 
0.7 

A 

E 

,1> 

Till    2 

1 

1:10 
4.6 

8:07 
1.2 

13:24 
4.1 

20:12 
0.9 

W 

3 

2:02 
4.4 

9:03 
1.2 

14:22 
8.8 

21:06 
1.1 

A 

Th     4 

2:55 
4.8 

9:55 
1.1 

15:25 
3.7 

21:58 
1.8 

F     5 

8:45 
4.8 

10:42 
J.O 

16:20 
8.7 

22:46 
1.4 

S 

6 

4:38 
4.4 

11:26 
0.9 

17:28 
3.8 

28:37 
1.8 

N 

1 

s 

7 

5:28 
4.5 

12:06 
0.6 

18:16 
4.0 

«        •        • 

. 

M 

8 

0:18 
1.3 

6:13 

4.7 

12:47 
0.4 

18:58 
4.3 

N 

Tu 

9 
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1.2 

6:57 
4.9 

13:25 
0.1 

19:38 
4.5 

o 

io 

W 

10 
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1.0 

7:40 
5.1 

14:04 
-0.1 

20:18 

4.8 

1 

Th 

11 

2:14 
0.9 

8:20 
5.2 

14:45 
-0.1 

20:58 
5.0 

i 

F   12 

2:54 
0.8 

9:02 
5.8 

15:26 
—0.1 

21:39 
5.2 

E 

S 

13 

8:35 
0.7 

9:44 
5.2 

16:07 
-0.1 

22:20 
5.3 

P 

♦ 

» 

14 

4:28 
.   0.7 

10:28 
5.1 

16:50 
O.l 

23K)4 
5.3 

M 

16 

5:13 
0.8 

11:12 
4.9 

17:39 
0.3 

28:50 
5.2 

I  ^ 

Tu 

16 
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0.8 

12:00 
4.7 

18:90 
0.6 

•  «         • 

•  •         • 

c 

c 

W 

17 
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5.1 

7:10 
0.9 

12:56 
4.5 

19:24 
0.8 

1 

1 

Th 

18 

1:34 
4.9 

8:14 
0.9 

13:65 
4.3 

20:26 
1.0 

1 

F 

19 

2:30 
4.8 

9:20 
0.9 

15:06 
4.1 

21:32 
1.1 

8 

p 

S 

20 

8:84 
4.7 

10:25 
0.6 

16:21 
4.1 

22:38 
1.1 

s 

21 

4:88 
4.7 

11:24 
0.4 

17:34 
4.2 

23:46 
1.0 

3 

1 

M 

22 

5:40 
4.9 

12:20 
0.2 

18:87 
4.5 

■         •         • 
•         •         • 

Tu 

23 

0:48 
0.8 

6:40 
5.1 

13:12 
-0.1 

19.30 
4.7 

• 

• 

W 

24 

1:38 
0.7 

7:30 
5.2 

14:00 
—0.2 

20:18 
4,9 

f 

Th 

25 

2:27 
0.7 

8:19 
5.3 

14:46 
—0.3 

21:00 
5.0 

E 

F 

26 

3:12 
0.7 

9:02 
5.3 

15:35 
—0.2 

21:42 
5.1 

1 

S 

27 

8:59 
0.7 

9:47 
5.2 

16:16 
0.0 

22:22 
6.1 

1 

s 

28 

4:45 
0.8 

10:27 
5.0 

16:69 
0.2 

23:02 
5.0 

£ 

M 

29 

5:80 
0.9 

11:09 
4.7 

17:42 
0.5 

23:41 
4.9 

1 

Tu 

30 

6:18 
1.0 

11:5'/ 
4.4 

18:27 
0.9 

■          »          a 
•          ■          • 

W 

31 

0:22 
4.7 

7:08 
1.1 

12:35 
4.2 

19:12 
1.2 

FEBRUARY. 


Day  of— 
W.  'Mo. 


Time  and  Height  of  High  and 
Low  water. 


Th 
F 

S 

M 
Tu 
W 
Th 
F 


1 
2 
3 
4 
5 
6 
7 
8 
9 


S  10 
s'll 
M   12 


Tu 
W 
Th 

F 

S 

» 
M 
Tu 
W 
Th 

F 

S 


13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 


M,26 

Tu  27 

I 

W;28 


1:07 
4.5 

1:53 
4.3 

2:45 
4.2 

3:42 
4.2 

4:40 
4.4 

5:35 
4.6 

0:80 
LI 

1:13 
0.9 

1:64 
0.6 

2:37 
0.4 

3:22 
0.3 

4K)8 
0.2 

4:58 
0.3 

5:52 
0.4 

0:16 
5.2 

1:08 
4.9 

2:06 
4.6 

3:12 
4.4 

4:23 
4.4 

5:30 
4.6 

0:45 
1.1 

1:35 
0.7 

2:17 
0.6 

2:57 
0.6 

3:30 
0.6 

4:13 
0.6 

4:50 
0.7 

5:28 
0.9 


7:59 
L2 

8:52 
L2 

9:46 
LI 

10:37 
1.0 

11:25 
0.7 

12:11 
0.4 

6:27 
4.9 

7:15 
5.1 

8K)0 
5.4 

8:46 
6.5 

9:29 
5.5 

10:13 
5.4 

10:58 
5.2 

11:45 
5.0 

6:60 
0.6 

7:54 
0.7 

9K)8 
0.8 

10:10 
0.7 

11:04 
0.6 

12:10 
0.4 

G:31 

4.8 

7:22 
5.0 

8:08 
5.1 

8:48 
5.1 

9:27 
5.0 

10:03 
4.9 

10:39 
4.7 

11:17 
4.5 


13:26 
3.9 

14:21 
3.7 

15:26 
3.6 

16:38 
3.7 

17:83 
4.0 

18:25 
4.3 

12:67 
0.1 

13:40 
—0.1 

14:22 
—0.3 

15:03 
—0.3 

16:47 
—0.3 

16:32 
-0.1 

17:17 
0.2 

18:07 
0.6 

12:88 
4.7 

13:88 
4.3 

14:50 
4.0 

16:12 
3.9 

17:31 
4.0 

18:33 
4.3 

13:01 
0.2 

13:48 
0.0 

14:30 
0.0 

16:11 
0.0 

15:48 
0.2 

16:25 
0.4 

17:00 
0.7 

17:83 
LO 


20:02 
L4 

20:65 
L6 

21:48 
L6 

22:45 
1.5 

28:42 
L3 


19:11 
4.7 

19:63 
5.0 

20:36 
6.3 

21:18 

22:00 
5.6 

22:43 
6.6 

23:28 
5.5 


19:08 
0.9 

20:10 
L2 

21:23 
L3 

22:37 
L3 

23:44 
L2 


19:22 
4.6 

20:03 

4.8 

20:42 
6.0 

21:18 
5.1 

21:52 
5.1 

22:26 
5.0 

28:00 
4.9 

23:37 
4.7 


MARCH. 


c 

8 


N 


o 

E 
P 


8 


Day  of— 


W.  iMo. 


Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

M 
Tu 
W 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


Th  15 
F   16 

S    17 


8 
M 
Tu 
W 

Th 


18 
19 
20 
21 
22 


F   23 

S    24 

S    25 

M   26 

Tu  27 

W'28 

Th,29 

F   30 

S    31 


Tlm^  and  Height  of  High  and 
Low  Water. 


6:10 
LO 

0:16 
4.5 

0:69 
4.4 

1:60 
4.2 

2:49 
4.2 

3:54 
4.3. 

4:58 
4.5 

5:67 

4.8 

0:47 
0.6 

1:32 
0.2 

2:18 
0.0 

3K)3 
-0.2 

8:50 
—0.2 

4:38 
—0.1 

5:82 
0.1 

6:32 
0.3 

0:46 
4.9 

1:46 
4.5 

2:67 
4.3 

4:11 
4.2 

6:23 
4.3 

0:35 
0.9 

1:20 
0.7 

1:50 
0.6 

2:35 
0.6 

8:10 
0.5 

3:41 
0.5 

4:18 
0.6 

4:47 
0.7 

6:24 

0.8 

6:08 
0.9 


11:56 
4.8 

6:58 
LI 

7:51 
1.2 

8:48 
L2 

9:46 
LO 

10:42 
0.8 

11:36 
0,5 

12:23 
0.2 

6:50 
6.2 

7:40 
6.4 

8:26 
5.6 

9:11 
5.7 

9:57 
5.6 

10:43 
5.4 

11:32 
5.1 

12:26 
4.7 

7:87 
0.6 

8:48 
0.7 

9:67 
0.7 

11:00 
0.6 

11:52 
0.6 

6:22 
4.6 

7:11 
4.7 

7:53 

4.8 

8:31 
4.9 

9^:05 
4.9 

9:38 

4.8 

10:12 

4.7 

10:46 
4.6 

11:22 
4.4 

12K)7 
4.3 


18:10 
1.8 

12:39 
4.1 

13:81 
3.9 

14:31 
8.8 

15:41 
3.9 

16:48 
4.1 

17:47 
4.4 

18:38 
4.9 

13:10 
—0.1 

13:55 
—0.3 

14:39 
•-0.4 

16:23 
—0.3 

16K)9 
-0.1 

16:57 
0.2 

17:60 
0.6 

18:51 
LO 

1357 
4.4 

14:40 
4.1 

16:08 
3.9 

17:19 
4.1 

18:18 
4.3 

12:47 
0.4 

13:32 
0.3 

14:10 
0.3 

14:47 
0.4 

15:18 
0.5 

15:49 
0.7 

16:17 
0.9 

16:45 
L2 

17:17 
L3 

17:58 
L5 


18:52 
1.6 

19:43 
L7 

20:51 
L7 

21:58 
L6 

23:00 
L4 

23:59 
LO 


19:25 
6.3 

20:09 
6.6 

20:52 
6.8 

21:36 
6.9 

22:20 
6.8 

23:06 
5.6 

23:53 
5.2 


20:03 
LS 

21:23 
1.3 

22:88 
1.3 

23:42 
1.1 


19:08 
4.6 

19:42 
4.8 

20:17 
5.0 

20:48 
6.0 

21:20 
5.0 

21:62 
6.0 

'22:28 
4.9 

22:57 
4.7 

23:33 
4.6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  timefl  on  the  first  line  and  heights -on  the  second  line  of  each  day: 
a  compariflon  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Intercolonial  Standard,  60th  meridian  W.;  0*>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  instance,  15:47  is  8:47  p.  m. 

#,  new  moon;  ^,  1st  quar.;  O.  f^^^  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
i  equator;  A,  P,  moon  in  apogee  or  perigee. 
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E 

8     6 

^4*^ 

11:15 
0,4 

17:28 

!S:MI 

Tu 

6 

Ji'2 

VS 

12:83 

3 

F,» 

f.SJ 

11^ 

IBM 

S     6 

B:Gft 

12« 

"^ 

P 

0 

W 

6 

J^l 

'^ 

1835 

"s-K 

8     7 

i.3 

^1 

12:40 

0.0 

"^^ 

M,7 

-0.2 

S:50 
5.3 

'^0*5 

'*i!S 

Th 

7 

-6.6 

vs 

"o" 

30:25 

E 

''.' 

JftI 

's'! 

^ 

19:40 

9 

Tu    8 

-i?5 

'5I 

i5i.*? 

20*0 

^ 

F 

8 

ija 

9:07 

1S:12 

"5?7  1 

0 

M     9 

l:6S 

■s 

^l 

"fS 

w'   9 

2:20 

r. 

14:35 
0.0 

6.0 

S 

9 

S 

5.8 

6,6 

22*^ 
5,5' 

•■ 

Tu  10 

-0.5 

5.S 

!^ 

8.0 

Th  10 

-0.7 

T» 

0.2 

"5^ 

S 

10 

-*S 

"i^ 

"o'S 

***2| 

:W|n 

3:30 

»:40 

15:4» 

21:56 

^ 

F    11 

^ 

10:18 

16.-2S 

22,-26 

M    11 

Bas 

11:42 

18:17 

KM 

Thjl2 

4:2t 
-0.4 

■"^ 

0.8 

2i:44 
5.6 

S    12 

-SI 

IIKK 
5.2 

17  38 
0.7 

5.2 

Tu  12 

8:35 

0.2 

12:86 
4,8 

19:28 

F,13 

-i'a 

"yS 

17:38 

■axt 

S    13 

*i*; 

nfo 

'0 

1 

■w|l3 

Ti 

0.4 

1332 

2D»>i 

8    S|U 

6:16 

1!:IS 

lh:4S 

MiU 

0K» 

^m. 

WOT 

1»:4« 

Thil4 

1:45 

836 

1430 

aiaoi 

<t '  8  '  15 

'  "fl 

7--M 

18:16 

20:06 

c 

Tu  15 

1:10 

T* 

"i^ 

2,M 

E 

F:15 

2:50 

»:31 

15:25 

"f^ 

.M   16 

4.4 

B:30 

"i^ 

2lj^ 

W  16 

2:15 

VS 

15:18 

221» 

S    16 

4X10 

1035 

18:20 

33:10 
0.9 

Tu'l7 

iTti 

9-.111 

'4.1 

■a;io 

Th  17 

'S 

0,7 

4.3 

0.9 

8^17 

5:IH 

3.8 

i.o 

17:08 

^^ 

:W'18 

4.0 

li.T 

28:30 

E 

f'i»      .:.; 

ll:Ofi 

17*8 

23:47 

A 

M|18 

8,0 

17*2 

■     -'-i 

:Th  19 

.%K» 

llA-i 

17:50 

S    19         -vw 

11*! 

"S 

Tu'ie 

0:30 

6:42 

12:45 

18:34 

,F    20 

d.R 

4.3 

6.6 

ISjJM 

8  I  20  ■       o:M 

6:80 

0.8 

4,6 

W  20 

1:* 

7:20 

i.2 

"h 

E    s    21 

S:l» 

4.8 

;  M  '  21  ,         >^:t« 

T-« 

i3:20 

•  Thl21 

>■« 

7:55 

13:53 

4.9  i 

is '22 

l:3S 

S 

'T. 

ATU'22,  ^« 

V3 

1.0 

4.8 

N 

F|22 

6.3 

Bj2» 

"i1 

20:as' 

•   M   23 

Vb 

avis 

•  W  23!      ijis 

8:18 

S    23 

»M 

14:61 

"^4*9 

;Tu24 

2:« 

ii 

l*M 

20:47 

'Th,24        *:« 

4..1" 

14« 

20:49 
4.9 

8   24 

•S 

4,7 

"■* 

■OM- 

a'w,25 

r< 

4.« 

i.o 

"■'1 

,  F   25 :      »;i^ 

9:25 

16J0 

4,8 

M'25 

4«t 

16:12 

23:21  ' 

ThM 

4.l> 

'i.a 

2l:» 

N    S  '  26 ;       3.60 

«•« 

15:45 

22.D0 

TiiM 

°A 

11:05 

17S» 

23«S 

F    27 

4:15 

lorjo 

"il 

2^:23 

S  i  27  ■       <■« 

10:40 

16S» 

22^9 

W   27 

5:85 

11:60 

1-A7 

4P 

Si2» 

4=51 

4.5 

28:00 

:M   28         B-10 

"il 

17:10 

23S20 

4,5 

Th  28 

*o1 

"'^ 

KM 
1.1 

N 

»|!» 

■VK 

17:28 

■23:« 

1  TiV  29 ,      fy 

12:10 

18:io 

1    P    ^ 

0:45 

o" 

13:30 

20«o' 

M  30 

8^ 

1130 

1.5 

,  W  .  30 '       o-io 

«■« 

.8K« 

i,s 

!s. 

•'i1 

V3 

"i^ 

21  KM 
0.8 

wi.rcpl 
IP  used  i) 

J  Th  31         '^«6 

7:45 
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B 
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a; 

13:.1" 
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a  Day  of— 
g    W.  iMo. 


o 


M 
Tu 
W 
Th 
F 
S 

s 

M 


1 
2 
3 
4 
5 
6 
7 
8 
9 


JULY. 


Time  and  Height  of  High  and 
Low  Water. 


Tu  10 

W   11 

E  Th,  12 


F 

S 

s 

M 


13 
14 
15 
16 


N 


Tu  17 
W'l8 
Th  19 


F 

S 

M 


20 
21 
22 
23 


J> 


Tu:24 

w 

25! 

j 

Th 

26 

F 

27 

S 

28 

s 

29, 

M 

1 

30, 

Tu  31 


2:4fi 
4.4 

8:55 
4.4 

5:05 
4.5 

6:10 
4.7 

0:52 
—0.8 

1:45 
—0.4 

2:37 
—0.5 

3:28 
—0.5 

4:20 
—0.8 

5:10 
—0.1 

6:05 
0.2 

0:12 
4.5 

1:06 
4.2 

2:02 
3.9 

3.-06 
3.7 

4:10 
3.6 

5:18 
3.7 

6K)5 
3.8 

0:35 
0.5 

1:15 
0.3 

1:52 
0.1 

2:80 
0.0 

3:06 
0.0 

8:48 
0.0 

4:29 
0.1 

5:12 
0.3 

6:00 
0.5 

0:27 
4.6 

1:21 
4.4 

2:26 
4.2 

8:38 
4.1 


9:18 
0.9 

10:18 
0.9 

11:16 

0.8 

12:18 
0.7 

7K)8 
4.9 

8:01 
5.1 

8:51 
5.2 

9:40 
5.2 

10:28 
5.2 

11:15 
5.1 

12K)5 
4.9 

7:00 
0.5 

7:52 
0.8 

8:49 
1.0 

9:41 
1.2 

10:34 
1.8 

11:22 
1.4 

12:09 
L4 

6:48 
4.1 

7:28 
4.3 

8:04 
4.6 

8:42 
4.8 

9:21 
5.0 

10:00 
5.2 

10:42 
5.2 

11:27 
5.2 

12:12 
5.2 

6:50 
0.8 

7:49 
LO 

8:50 
1.1 

9:58 
1.2 


15:23 
4.9 

16:24 
5.0 

17:23 
5.2 

18:21 
5.4 

1«:12 
0.6 

14:05 
0.5 

15.-00 
0.5 

15:58 
0.6 

16:51 
0.7 

17:49 
0.8 

18:47 
0.9 

12:52 
4.7 

13:42 
4.6 

14:34 
4.4 

15:25 
4.3 

16:18 
4.3 

17:08 
4.4 

17:56 
4.5 

12:49 
1.3 

1337 
1.2 

14:02 
1.1 

14:38 
0.9 

15:19 
0.8 

16:02 
0.8 

16:50 
0.7 

17:40 
0.8 

18:37 
0.8 

13:03 
5.0 

13:57 
4.9 

14:57 

4.8 

16:00 
4.7 


22:05 
0.6 

28:02 
0.3 

23:59 
0.0 


19:17 
5.5 

20:09 
5.6 

20:59 
5.6 

21:47 
5.4 

22:35 
5.2 

28:22 
4.9 


19:45 
1.0 

20:41 
1.1 

21:35 
1.1 

22:25 
1.0 

23:12 
0.9 

23:55 
0.7 


18:40 
4.7 

19:28 
4.9 

20K)4 
5.0 

20:47 
5.1 

21:25 
5.1 

22:07 
5.1 

22:50 
5.0 

23:87 
4.8 


19:39 
0.8 

20:44 
0.8 

21:45 
0.7 

22:48 
0.5 


Day  of— 


W.  Mo. 


W 
SiTh 
F 


o< 


E 


N 


s 

M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 
W 
Th 

F 

S 

M 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 


£ 


D 


Tu,21 

I 

Wj22 

Th  23 

F    24 


8 
S 
M 


25 
26 
27 


s 


Tui28 

I 

W  29 

Th  30 

F   31 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heisrhts  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  Is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  oP  soundings  on  the  Admiralty  Charts  for  this  re^on.  and 
which  is  2.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  tlie  chart, 
unlessa minus  (— )  sign  Is  before  the  height,  In  which  case  subtract  it. 

The  time  used  is  Inter(X)lonial  Standard,  60th  meridian  W.;  0>>  is  midnight,  r2i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon, 
(a.  ni.),all  greater  arein  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  afternoon;  forinstance,  15:47  Is  3:47  p.m. 

#,  new  moon;  }).  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


AUG 

fUST. 

dHeiffhtofHif 
Low  Water. 

SEPTEMBER. 

Time  an 

;hand 

• 

a 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

4:52 
4.2 

11:06 
1.1 

17:05 

4.8 

23:46 
0.2 

8 

1 

0:31 
0.2 

6:50 
4.6 

13:05 
0.7 

18:55 
4.9 

6K)0 
4.4 

12:10 
0.9 

18.-06 
5.0 

•  ■        • 

•  •        • 

o 

»     2 

1:20 
0.1 

7:36 
4.9 

13:50 
0.6 

19:43 
5.1 

0:40 
0.0 

7.-00 
4.7 

13:08 
0.7 

19:02 
5.2 

M     3 

2:05 
0.0 

8:18 
5.1 

14:33 
0.5 

20:27 
5.2 

1:31 
—0.2 

7:50 
4.9 

13:59 
0.6 

19:55 
5.3 

Tu,    4 

2:48 
0.0 

8:58 
5.2 

15:13 
0.4 

21:08 
5.1, 

2:20 
—0.8 

8:38 
5.1 

14:47 
0.6 

20:42 
5.4 

£ 

W     5 

3:30 
0.1 

9:32 
5.2 

16:52 
0.5 

21:46 
5.0  1 

3:09 
-0.3 

9.-20 
5.2 

15:85 
0.6 

21:28 
5.3 

Th    6 

4:08 
0.4 

10:09 
5.1 

16:34 
0.6 

22:26 
4.8 

8:55 
—0.1 

10:05 
5.2 

16:25 
0.6 

22:13 
5.1 

F     7 

4:48 
0.7 

10:45 
5.0 

17:16 
0.7 

23:04 
4.6 

4:41 
0.1 

10:45 
5.1 

17:12 
0.7 

22:55 
4.9 

8      8 

5-25 
1.0 

11:24 
4.8 

18:00 
0.9 

28:45 
4.3, 

5:26 
0.4 

11:25 
5.0 

18:02 
0.9 

23:38 
4.6 

A 

S 

9 

6:06 
1.3 

12:02 
4.5 

18:50 
LI 

r 
•        •        • 

■             a             ■ 

6:15 
0.7 

12K)8 
4.8 

18:55 
LO 

•  •         « 

•  •         ■ 

a 

M   10 

0:30 
4.1 

6:50 
1.6 

12:46 
4.3 

19:44 
1.2 

0:23 
4.3 

7:03 
1.1 

12:58 
4.6 

19:47 
1.1 

Tu  11 

1 

1:20 
3.9 

7:46 
L8 

13:35 
4.2 

20:40 
1.2 

1:13 
4.0 

-7:55 
1.4 

13:38 
4.4 

20:41 
1.2 

NIW   12 

1 

2:-20 
3.8 

8:50 
1.8 

14:35 
4.1 

21:36 
1.1 

2:08 
3.8 

8:50 
1.5 

14:30 
4.2 

21:34 
LI 

iTh,13 

1 

3:27 
3.8 

9:55 
L7 

15:87 
4.1 

22:30  ' 
0.9 

8:14 
8.6 

9:45 
1.6 

15:25 
4.2 

22:25 
1.0 

F    14 

4:30 
4.0 

10:54 
L4 

16:40 
4.3 

23:20 
.0.7 

4:20 
3.7 

10:40 
1.6 

16:22 
4.2 

28:14 
0.8 

8    15 

1 

5:28 
4.3 

11:41 
1.1 

17:38 
4.6 

as* 
a            a            « 

5:20 
3.8 

11:30 
1.4 

17:20 
4.4 

23:58 
0.6 

S 

16 

0:06 
0.4 

6:18 
4.7 

12:80 
0.7 

18:30 
5.0 

6:10 
4.1 

12:18 
1.2 

18:10 
4.7 

■          a           • 

«          •          • 

M 

17 

0:50 
0.1 

7:04 
.  5.2 

13:11 
0.3 

19:18 
5.3 

0:40 
0.3 

6:55 
4.5 

13:00 
1.0 

18:58 
4.9 

• 

Tu 

18 

1:32 
—0.1 

7:46 
5.5 

13:56 
0.0 

20:05 
5.5 

1:22 
0.1 

7:35 

4.8 

13:40 
0.7 

19:41 
5.2 

£ 

W   19 

2:15 
—0.3 

8:28 
5.7 

14:88 
—0.2 

20:48 
5.6 

2:04 
—0.1 

8:17 
5.2 

14:19 
0.5 

20:26 
5.8 

Thl20 

2:58 
—0.3 

9:11 
5.8 

15:25 

—0.2 

21:84 
5.6 

2:45 
—0.2 

8:55 
5.4 

15K)0 
0.8 

21K)8 
5.4 

P 

F   21 

1 

3:42 
—0.1 

9:55 

5.8 

16:12 
—0.2 

22:18 
5.5 

3:25 
—0.2 

9:38 
5.6 

15:45 
0.8 

21:50 
5.4 

8 

22 

4:28 
0.2 

10:38 
5.6 

17:04 
0.0 

23:05 
5.2 

4:08 
—0.1 

10:18 
5.6 

16:31 
0.3 

22:85 
5.3 

8   23 

5:18 
0.6 

11:25 
5.3 

18:00 
0.3 

28:58 
4.9 

4:50 
0.2 

11:02 
5.5 

17:22 
0.4 

23:21 
5.1 

M 

24 

6:18 
0.9 

12:15 
4.9 

19:08 
0.5 

a            ■            • 
a        •    a             • 

5:38 
0.5 

11:47 
5.3 

18:18 
0.5 

•  •         • 

•  ■         • 

} 

Tu 

25 

0:55 
4.5 

7:26 
1.3 

13:12 
4.6 

20:12 
0.7 

0:10 

4.8 

6:30 
0.9 

12:38 
5.0 

19:19 
0.7 

W 

26 

2K)4 
4.2 

8:48 
L4 

14:20 
4.3 

21:23  1 
0.7 

1K)6 
4.5 

7:32 
1.2 

13-.32 
4.7 

20:26 
0.8 

;Th  27 

8:22 
4.0 

10:03 
L3 

15:36 
4.2 

22:29 
0.7 

2:12 
4.2 

8:44 
1.3 

14:36 
4.5 

21:35 
0.7 

F 

28 

4:40 
4.1 

11:10 
LI 

16:50 
4.8 

23:27  . 
0.5 

3:30 
4.0 

lOKX) 
L3 

15:45 
4.4 

22:40 
0.6 

8    29 

5:43 
4.3 

12:06 
0.9 

17:55 
4.5 

a            a            a 

4:46 
4.1 

11K)9 
1.2 

16:54 
4.5 

23:37 
0.4 

S    30 

0:18 
0.4 

6:34 
4.6 

12:58 
0.7 

1^:46 
4.7 

5:55 
4.3 

12:09 
1.0 

18:00 
4.7 

■         •         ■ 
•         •         • 

54 
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Day  of— 


W.  Mo. 


OCTOBER. 


Time  and  Height  of  High  and 
Low  Water. 


M  1 
9  Tu  2 
I  'w  3 
Th  4; 
F  5 
8  6 
S  7 
M  8 
N  Tu  9 
C  W  10 
Th  11 
F  12 
S  13 
8  14 
M  15! 
Tu  16 
W  17  I 
Th  18 
P  F  19 
S  20 
S  21 
S  M  22 
Tu  23, 
;)iW  24 

I 

Th  25 
F    26 
S    27 
§    28, 
E    M    29; 

[ 

Tu  30 
W  31. 


1:06 
0.3 

1:45 
0.3 

2:26 
0.3 

3:00 
0.5 

8:32 
0.7 

4:05 
1.0 

4:31 
1.2 

5:17 
1.4 

6:48 
1.6 

0:42 
4.1 

1:39 
4.0 

2:44 
4.1 

3:48 
4.3 

4:48 
4.6 

5:40 
5.0 

0:15 
0.1 

1:00 
—0.1 

1:46 
—0.2 

2:30 
—0.2 

3:20 
0.0 

4:06 
0.3 

5:00 
0.7 

6:08 
1.0 

0:45 
4.6 

1:54 
4.3 

3:10 
4.2 

4:20 
4.2 

5:18 
4.4 

6:08 
4.7 

0:44 
0.5 

1:25 
0.6 


7:17 
4.9 

7:52 
5.1 

8:29 
5.1 

9:00 
5.1 

9:34 
5.0 

10:07 
4.9 

10:40 
4.7 
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NOVEMBER. 

DECEMBER. 

1 

s 

Day of— 
W.  Mo. 

Th    1 

Time  and  Height  of  High  and 
Low  Water. 

i 

A 

Day  of— 
W.  Mo. 

s    1' 

Time  and  Height  of  High  and 
Low  Water. 
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4.5 

The  tides  are  phvced  in  the  order  of  oc<!urrence.  with  their  times  on  the  first  line  and  heights  on  the  .necond  line  of  each  dav; 
a  oomparis<)n  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heigntii,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springn,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  in  2.6  feet  below  mean  sea  level.  To  llnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minas  (— )  .sign  is  before  the  height,  in  which  ca.se  subtract  it. 

The  time  used  i.s  Intercolonial  Standard,  60th  meridian  W\;  0>>  is  midnight,  12^  Is  noon;  all  hours  less  than  12are  in  the  forenoon 
(a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  Is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.:  0>  ^i^^l  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  6,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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0.8 
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0.3 
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—0.8 
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-0.4 
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—0.4 
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0.0 
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—0.6 

17K)5 
—0.6 

17:58 
—0.6 

12:52 
9.6 

18:46 
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17:86 
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10.0 
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0.0 
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22:18 
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28:60 
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8.5 

20:13 
8.5 
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8.5 

21:38 
8.6 

22:15 

8.6 

22:52 
8.7 

23:28 
8.8 
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LI 

19:13 
0.9 

19'^ 
0.7 

20:49 
0.6 

21:44 
0.6 

22:22 
0.3 

23:41 
0.1 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparisonvof  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Goedetic  Survey  Charts  for  this  region,  and  which  is 
4.5  feet  below^  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unles  a 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  76th  meridian  W.;  O''  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ) ,  all  greater  are  in  the  afternoon  ( p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  ifi8:47  p.  m. 

#,  new  moon;  }),  Ist  quar.;  0>  ^"11  moon;  (C,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  oraouthof  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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17:12 

28:39 

Th 

27 

0:^ 

6:86 

12:47 

Tb 

5 

S 

28 

i.i 

10:26 

'Tt 

21:68 

Tu 

28 

6:46 

12:00 

IB:15 

F 

28 

las 

Ve 

13:W 

9 

29 

"■^ 

"■^ 

23^ 

s 

W 

29 

6.1 

8.6 

ni 

19:17 

8 

29 

230 

8:44 

14:58 

21:06 

M 

30 

Ts 

13:1« 

18:34 

Th 

30 

1:46 

9,9 

8 

30 

-Tl 

9.2 

6.0 

»» 

Tu 

3. 

°^l 

a.  7 

^^ols 

10.0 

F 

31 

2:45 
-fl.2 

8:67 

16:06 

^ii^ 

The  (Id 
l.Steetbe 

The  tic 
la,  m.),  all 

m  are  placed  tn  the  order  of  occurrence,  w 

owmean^ilrel    li  find  Ihf  depth's  «■ 
dgn  l8  before  the  height.  In  which  case  sub 

greater  are  In  theaflemoon  (p.m.)  and  whe 
moon;  J  1st  quar.;  0.  full  moon;  (£.  3d  •> 
P.moon  In  apogee  or  perigee. 

h  their  timee  on  the  tint  line  and  heights  o 

igs  on  the  &ia»t  and  Gewle'tlo  Survey  Char 
ler.  add  the  tabular  height  to  the  sounding 

feet  and  tenths,  arereclionej 
for  this  region,  and  which  1b 
B  given  on  the  chart,  unlea  a 

artheat  north'  or  south  0!  "the 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

• 

i 

Day  of— 

Time  and  HeiRhtof  High  and 
Low  Water. 

• 

c 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day  of— 

Time  and  Height  of  Hi« 
Low  Water. 

rh  and 

W.Mo. 

1 

W. 
Th 

Mo. 
1 

W. 

S 

Mo. 
1 

M 

1 

4:13 
—0.2 

10:26 
9.4 

16:a5 
—  0.2 

22:47 
9.8 

5:10 
0.2 

11:21 
9.7 

T7:87 
—0.1 

28:46 
9.0 

A 

6:18 
0.9 

11:27 
9.5 

17:47 
0.0 

•23:.S3 

8.4 

gTu 

2 

4:47 
—0.3 

11:10 
9.6 

17:18 
—0.3 

•23:30 
9.8 

F 

2 

5:47 
0.4 

11:56 
9.7 

18:18 
-0.1 

•  •         • 

•  •         • 

s 

2 

6:53 
1.0 

12:02 
9.5 

18:22 
0.0 

.     .    . 

\V 

3 

5:38 
—0.3 

11:60 
9.8 

18:00 
—0.3 

•  •         • 

•  •         ■ 

S 

3 

0:18 

8.8 

6:22 
0.7 

12:82 
9.5 

18:60 
0.0 

N 

M 

3 

0:26 

8.4 

6:27 
1.1 

12:37 
9.5 

19:00 
-0.1 

Th 

4 

0:08 
9.6' 

6:16 
-0.1 

12:25 
9.7 

18:40 
—0.2 

A 

IS 

4 

0:53 
8.6 

6:67 
1.0 

13:07 
9.8 

19:27 
0.1 

Tu 

4 

1:01 
8.4 

7:04 
1.2 

13:16 
9.4 

—0.1 

F 

5 

0:46 
9.3 

6:53 
0.2 

13:02 
9.6 

19:18 
0.0 

M 

5 

1:30 
8.5 

7:34 
1.2 

13:46 
9.2 

20:07 
0.2 

W 

5 

1:40 
8.5 

7:43 
1.3 

18:65 
9.2 

•20:20 
0.0 

S 

6 

1:26 
9.0 

7:30 
0.6 

13:40 
9.3 

19:58 
0.2 

N 

Tu 

6 

2:10 
8.3 

8:18 
1.5 

14:26 

8.9 

•20:60 
0.4 

Th 

6 

2:23 
8.6 

8:27 
1.4 

14:40 
9.0 

21:ftT 
0.2 

A 

s 

7 

2:02 
8.6 

8:08 
1.0 

14:20 
9.1 

20:40 
0.4 

W 

7 

2:62 
8.2 

8:58 
1.7 

16:10 

8.7 

21:87 
0.6 

F 

7 

3:10 
8.5 

9:16 
1.4 

16:27 
8.9 

21:49 
0.3 

M 

8 

2:42 
8.3 

8:50 
1.4 

15:00 

8.8 

■21:24 
0.7 

Th 

8 

3:40 
8.1 

9:47 
1.8 

15:69 
8.6 

22:^27 
0.7 

(L 

8 

8 

4:00 
8.6 

10:09 
1.2 

16:19 
8.8 

•22:4.5 
0.4 

N  Tul    9 

3:27 
8.0 

9:34 
1.6 

15:47 
8.5 

•22:11 
0.9 

C 

F 

9 

4:32 

8.1 

10:41 
1.7 

16:52 
8.6 

23:'20 
0.7 

S 

9 

4:53 

8.8 

11:06 
1.0 

17:16 
8.8 

28:39 
0.4 

C   W  10 

4:16 

7.8 

10:22 
1.8 

16:36 

8.5 

23:02 
0.9 

S 

10 

5:27 
8.3 

11:19 
1.4 

17:48 
8.7 

•  •         • 

•  •         • 

K 

M 

10 

5:48 
9.1 

12.-05 
0.6 

18:18 
8.9 

•        •        • 

Th  11 

6:08 

7.8 

11:16 
1.8 

17:80 
8.5 

23:58 
0.9 

s 

11 

0:15 
0.6 

6:23 

8.7 

■  12:37 
1.0 

18:47 
9.0 

Tu  11 

0:33 
0.3 

6:45 
9.5 

13:05 
0.1 

19:12 
9.1 

F    12 

6:03 
7.9 

12:12 
1.6 

18:27 
8.6 

■         •         ■ 
•         •         • 

M 

12 

1:08 
0.3 

7:20 
9.2 

13:35 
0.3 

19:44 
9.3 

\V  12 

1:20 
0.1 

7:43 
10.0 

14:03 
—0.4 

•20:11 
9.4 

S    13 

0:63 
0.7 

7:00 

8.2 

13:12 
1.2 

19:23 
9.0 

E 

Tu 

13 

2:02 
0.0 

8:13 
9.8 

14:30 
—0.3 

20:40 

9.8 

Th  13 

2:24 
—0.1 

8:38 
10.5 

15:00 
—0.9 

21:0fS 
9.7 

S    14 

1:45 
0.3 

7:65 
8.8 

14:06 
0.6 

20:17 
9.4 

W 

14 

2:54 
—0.4 

9:05 
10.4 

15:24 
—1.0 

•21:33 
10.1 

F    14 

3:17 
—0.4 

9-.32 
11.0 

15:56 
—1.4 

•22:03 
9.9 

M   15 

2:36 
—0.1 

8:46 
9.4 

15:00 
—0.1 

•21:10 
9.9 

Th 

15 

3:45 
—0.7 

9:57 
10.9 

16:16 
—1.6 

•22:25 
10.4 

P 

• 

,8 

15 

4:10 
—0.6 

10:'25 
11.3 

16:48 
-1.8 

•22:57 
10.1 

E 

Tu  16 

3:26 
—0.6 

9:35 
10.1 

15:49 
-0.8 

22:00 
10.4 

? 

F 

16 

4:33 
—1.0 

10:46 
11.3 

17:07 
—2.0 

23:15 
10.6 

S 

S 

16 

5:02 
—0.8 

11:17 
11.6 

17:40 
—2.0 

23:49 
10.2 

• 

W  17 

4:12 
—0.9 

10:22 
10.6 

16:38 
—1.4 

22:49 
10.7 

8 

17 

6:22 
— LO 

11:35 
11.6 

17:67 
—2.1 

•  •         • 

•  •         • 

M 

17 

6:55 
—0.8 

12:09 
11.5 

18:33 
—'2,0 

•         •        • 

Th  18 

6:00 
—1.2 

11:10 
11.1 

17:27 

—1.8 

23:36 
10.9 

S 

18 

0:06 
10.5 

6:12 
— hO 

12:26 
11.5 

18:49 
—'2.0 

Tu 

18 

0:41 
10.2 

6:47 
—0.7 

13:00 
11.8 

19.-25 

—1.8 

P 

F 

19 

6:45 
—1.2 

11:67 
11.3 

18:15 
—2.0 

•  •         • 

•  •         • 

S 

M    19 

0:57 
10.3 

7:08 
-0.7 

13:18 
11.3 

19:42 
—1.8 

W  19 

1:34 
10.0 

7:40 
-0.4 

13:56 
10.9 

20:18 
—1.4 

S 

20 

0:25 
10.8 

6:30 
—1.1 

12:45 
11.3 

19:07 
—1.9 

Tu  20 

1:50 
10.0 

7:67 
—0.3 

14:12 
10.8 

20.37 
—1.3 

Th|20 

2:28 
9.7 

8:37 
—0.1 

14:50 
10.4 

•21:13 
—0.9 

s 

21 

1:16 
10.5 

7:20 
—0.8 

13:86 
11.1 

19:59 
—1.6 

W  21 

2:47 
9.6 

8:54 
0.1 

15:09 
10.3 

21:36 
M).8 

F    21 

8:26 
9.6 

9:86 
0.2 

15:47 
9.8 

•22:09 
—0.4 

s 

M 

22 

2.-07 
10.1 

8:15 
—0.3 

14:80 
10.7 

20:63 
—1.1 

})  Th  22 

1 

3:46 
9.2 

9:56 
0.6 

16K)9 
9.7 

•22:35 
—0.3 

:j) 

S  '22 

4:24 
9.2 

10:87 
0.5 

16:47 
9.2 

23:06 
0.0 

Tu 

23 

3:03 
9.5 

9:10 
0.2 

15:-26 
10.2 

•21:63 
-0.6 

F   23 

1 

4:49 
8.9 

IIKX) 
0.7 

17:13 
9.3 

23:37 
0,1 

£ 

IS    23 

6:28 
9.0 

11:40 
0.8 

17:48 
8.8 

•         •        • 

D 

W 

24 

4:03 
9.0 

10:12 
0.6 

16:28 
9.7 

22:65 
—0.2 

S 

24 

5:55 

8.7 

12:08 
0.9 

18:20 
8.9 

•  •         • 

•  •         • 

M 

24 

0:04 
0.4 

6:23 
8.9 

12:48 
0.9 

S.4 

Th 

25 

6:08 

8.7 

11:17 
0.8 

17:34 
9.3 

•         •         • 

■         •         • 

IS 

25 

0:38 
0.3 

6:68 
8.8 

18:15 
0.8 

19:24 

8.8 

Tu  25 

i 

1:02 
0.7 

7:20 
8.9 

13:43 
0.9 

19:5*2 

8.2 

F 

26 

0:02 
0.2 

6:17 
8.6 

12:30 
0.9 

18:41 
9.1 

E 

M 

26 

•      1:38 
0.4 

7:66 
9.0 

14:13 
0.7 

20:24 

8.7 

W  26 

1:67 
0.9 

8:12 
9.0 

14:36 
0.8 

20:48 
8.0 

S 

27 

1:06 
0.3 

7:27 
8.6 

13:37 
0.8 

19:48 
9.1 

Tu 

27 

2:32 
0.6 

8:48 
9.2 

15:07 
0.6 

21:13 
8.6 

Th  27 

2:48 
0.9 

9:00 
9.3 

15:24 
0.6 

•21:87 

8.1 

s 

28 

2:07 
0.3 

8:25 
8.9 

14:35 
0.6 

20:47 
9.2 

W 

28 

3:30 
0.6 

9:33 
9.4 

15:63 
0.3 

'22:05 
8.6 

A 

F    28 

3:37 
0.9 

9:47 
9.4 

16:06 
0.4 

•22:17 
8.1 

E 

M 

29 

3:00 
0.2 

9:16 
9.2 

15:30 
0.2 

21:40 
9.2 

Th!29 

4:06 
0.6 

10:15 
9.6 

16:35 
0.2 

22:45 

8.5 

8    29 

4:'20 
0.9 

10:28 
9.5 

16:48 
0.2 

22:5fj 
8.2 

Tu 

30 

3:60 
0.1 

10:01 
9.5 

16:16 
0.0 

22:26 
9.2 

O 

F 

30 

4:43 

0.7 

10:53 
9.6 

17:12 
0.1 

23:20 
8.4 

9    S|30 

4:69 
1.0 

11:07 
9.6 

17:25 
0.0 

•28:32 

8.:^ 

o 

W 

31 

4::« 
0.1 

10:43 
9.7 

16:59 
—0.1 

23:08 
9.1 

M 

31 

6:35 
1.0 

11:43 
9.6 

18K» 
—0.1 

a                •              • 
•                •               • 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Goodetic  Survey  Charts  for  this  region,  and  which  is 
4.8  feet  below  mean  sea  level.  To  tind  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  tne  chart,  unless  a 
minus  ( — )  sign  is  before  the  height,  in  which  ca.se  subtract  it. 

The  time  used  is  Eastern  Standard.  75th  meridian  W.-  O''  is  midnight,  1^2">  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ),  all  greaterare  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.m. 

#,  new  moon:  }).  1st  quar.;  Q,  full  moon:  ([,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A.  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

c  !  Day of— 

8 ' 

a .  w.  fMo. 

Time  and  Height  of  High  and 
Low  water. 

* 

8 

Ml    1 

1 

5:22 
0.6 

12.-20 
8.0 

17:46 
0.5 

•  •         • 

•  •         • 

A 

E 

1) 

Tu'    2 

1:00 
3.0 

6:16 
0.9 

13:16 
2.7 

18:35 
0.7 

W 

3 

1:65 
2,9 

7:15 
1.0 

14:15 
2.6 

19:24 
0.8 

A 

Th 

4 

2:50 
2.9 

8:10 
1.1 

15:10 
2.6 

20:13 
0.9 

1 

F     5 

1 

8:40 
3.0 

9:06 
1.0 

16:00 
2.5 

21:02 
0.8 

S      6 

4^24 
3.1 

9:68 
0.9 

16:49 
2.6 

21:54 
0.7 

N 

r 

S      7 

5:06 
3.8 

10:44 
0.7 

17:33 
2.7 

22:42 
0.6 

M     8 

6:47 
8.4 

11:30 
0.4 

18:16 
2.9 

28:28 
0.6 

,  N 

Tu    9 

6:27 
3.6 

12:14 
0.2 

18:67 
3.0 

•  •         • 

•  •         • 

O 

,o 

W  10 

0:14 
0.3 

7:08 
8.7 

12:57 
0.0 

19:39 
8.1 

Th  11 

0:67 
0.1 

7:49 
3.8 

13:40 
—0.2 

20:20 
8.2 

F    12 

1:42 
0.0 

8:33 
3.8 

14:22 
-0.2 

21:02 
3.3 

E 

1 

S    13 

2:30 
-0.1 

9:18 
3.7 

15:07 
—0.3 

21:48 
3.3 

P 

1 

S    14 

3:18 
-0.1 

10:05 
3.5 

15:63 
-0.2 

22:36 
3.3 

1 

M   15 

4:09 
0.0 

10:55 
3.3 

16:40 
—0.1 

23:27 
3.8 

a 

E 

Tu  16 

5:01 
0.1 

11:48 
3.1 

17:29 
0.0 

•         ■         ■ 
«         •         • 

a 

W   17 

0:23 
3.3 

6:00 
0.2 

12:47 
3.0 

18:22 
0.2 

Th  18 

1:23 
8.8 

7:02 
0.3 

18:68 
2.9 

19:18 
0.3 

F   19 

2:26 
3.4 

8:09 
0.4 

15:00 
2.9 

20:18 
0.3 

s 

p 

S    20 

857 
8.6 

9:11 
0.4 

16.-01 
3.0 

21:22 
0.3 

1 

S    21 

4:25 
3.7 

10:18 
0.3 

16:57 
3.1 

22:22 
0.2 

S 

M   22 

5:19 
3.9 

11:16 
0.2 

17:52 
3.3 

23:19 
0.1 

Tu  23 

6:11 
4.0 

12:07 
0.0 

18:41 
8.5 

•         «         ■ 
■         ■         • 

• 

• 

W  24 

0:12 
0.0 

7:00 
4.1 

12:54 
—0.1 

19:28 
8.6 

Th  25 

1:02 
-0.1 

7:48 
4.1 

13:38 
—0.1 

20:15 
3.6 

E 

1 

F   28 

1:50 
—0.1 

8:34 
3.9 

14:21 
—0.1 

21:02 
3.6 

S    27 

2:34 
0.0 

9:20 
3.7 

15:01 
0.0 

21:48 
3.5 

iS    28 

3:17 
0.1 

10:07 
3.5 

15:42 
0.1 

22:36 
3.3 

E;M    29 

4:00 
'      0.3 

10:60 
3.1 

16:22 
0.2 

23:23 
3.1 

Tu  30 

4:43 
0.6 

11:36 

2.8 

17:02 
0.4 

■         t         « 

•         •         • 

1 

W 

31 

0:12 
3.0 

6:26 
0.7 

12:25 
2.6 

17:44 
0.6 

FEBRUARY. 


Day of— 


W. 


Th 
F 

S 

s 

M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

s 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 

W 


Mo. 


Time  and  Height  of  High  and 
Low  Water. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 


1:04 
2.8 


6:16 
0.9 


1:59 
2.8 

7:08 
LO 

2:52 
2.8 

8:06 
1.0 

8:43 
2.9 

9:10 
0.9 

4:32 
3.1 

10:17 
0.7 

5:18 
8.4 

11:00 
0.4 

6:03 
3.6 

11:48 
0.1 

6:46 
3.8 

12:33 
-0.1 

0:42 
—0.1 

7:28 
3.9 

1:29 
-0.8 

8:13 
8.9 

2:11 
—0.4 

8:58 
3.8 

*  3:03 
—0.4 

9:45 
3.7 

8:52 
—0.3 

10:33 
3.6 

4:44 
—0.1 

6:39 
0.1 

0:58 
3.4 

2:03 
3.4 

3:08 
8.4 

4:09 
3.6 

6:06 
3.7 

5:59 
3.8 

0:00 
0.0 

0:48 
0,0 

1:32 
0.0 

2:12 
0.0 

2:50 
0.1 

3:27 
0.3 

4:05 
0.4 


11:27 
3.2 

12:25 
8.0 

6:40 
0.3 

7:47 
0.6 

8:67 
0.6 

10:02 
0.5 

10:59 
0.4 

11:49 
0.2 

6:46 
3.9 

7:81 
3.9 

8:13 
3.8 

8:55 
3.6 

9:35 
3.3 

10:13 
3.0 

10:52 
2.7 


13:21 
2.4 

14:22 
2.3 

15:21 
2.4 

16:16 
2.6 

17:06 
2.7 

17:49 
2.9 

18:33 
8.1 

19:13 
3.4 

13:18 
—0.3 

14:01 
—0.4 

14:46 
—0.4 

15:29 
—0.3 

16:11 
—0.2 

17:04 
0.0 

17:55 
0.2 

13:33 

2.8 

14:42 
2.8 

15:46 
2.9 

16:48 
3.1 

17:37 
3.3 

18:25 
3.5 

12:34 
0.1 

13:14 
0.0 

13:63 
-0.1 

14:30 
0.0 

16:06 
0.1 

15:42 
0.2 

16:18 
0.4 


18:28 
0.8 

19:18 
0.9 

20:13 
0.9 

21:13 
0.8 

22:10 
0.6 

23:08 
0.4 

23.63 
0.1 


19:66 
3.6 

20:38 
8.6 

21:23 
3.7 

22:10 
3.6 

23.*02 
3.6 

28:57 
3.6 


18:53 
0.4 

19:58 
0.5 

21:06 
0.5 

22:11 
0.4 

28:08 
0.2 


19:10 
3.6 

19:62 
3.7 

20:36 
3.6 

21:16 
3.5 

21:52 
3.4 

22:39 
3.2 

23:23 
3.0 


m 

C 

8 

2 

Day  of— 

W. 

Mo. 

A 

Th 

1 

F 

2 

D 

S 

3 

IS 

4 

N 

M 

5 

Tu 

6 

• 

W 

7 

Th 

8 

F 

9 

o 

8 

10 

E 

S 

11 

P 

M 

12 

Tu 

13 

W 

14 

Th 

15 

F 

16 

a 

S 

17 

8 

s 

18 

M 

19 

Tu 

20 

W 

21 

Th 

22 

F 

23 

• 

S 

24 

E 

s 

25 

M 

26 

Tu 

27 

A 

W 

28 

Th  29 

F    30 

S 

31 

MARCH. 


Time  and  Height  of  High  and 
Low  Water. 


4:44 
0.6 

0:08 
2.8 

1:02 
2.7 

2:02 
2.7 

3:00 
2.8 

3:67 
3.0 

4:48 
3.4 

6:37 
3.6 

6:23 
3.8 

0:25 
-0.3 

1:12 
—0.5 

2:00 
—0.6 

2:47 
—0.6 

3:34 
—0.6 

4:26 
—0.2 

5:20 
0.1 

0:35 
3.6 

1:43 
3.3 

2:61 
8.3 

3:66 
8.4 

4:63 
3.6 

5:42 
8.6 

6:27 
8.6 

0:31 
0.1 

1:10 
0.1 

1:47 
0.1 

2:21 
0.1 

2:56 
0.2 

3:31 
0.3 

4:10 
0.4 

4:54 
0.5 


11:35 
2.5 

5:28 
0.7 

6:21 
0.8 

7:22 
0.8 

8:27 
0.8 

9:29 
0.6 

10:28 
0.3 

11.-20 
0.1 

12:07 
—0.2 

7:08 
3.9 

7:68 
4.0 

8:38 
3.9 

9:26 
8.7 

10:15 
3.5 

11:08 
3.2 

12:08 
3.0 

6:20 
0.8 

7:27 
0.6 

8:87 
0.7 

9:42 
0.6 

10:89 
0.5 

11:25 
0.8 

12:06 
0.2 

7:08 
3.6 

7:48 
3.5 

8:27 
8.4 

9:05 
3.2 

9:40 
2.9 

10:15 
2.7 

10:54 
2.5 

11:41 
2.4 


16:56 
0.6 

12-23 
2.3 

13:26 
2.2 

14:38 
2.3 

16:42 
2.5 

16:34 
2.7 

17:20 
3.0 

18:05 
8.4 

18:47 
3.6 

12:53 
-0.4 

13:37 
—0.5 

14:21 
—0.5 

15K)5 
—0.5 

15:51 
—0.3 

16:40 
0.0 

17:33 
0.2 

13:17 

2.8 

14:28 
2.8 

15:30 
2.9 

16:28 
3.1 

17:19 
3.3 

18:07 
3.5 

18:48 
3.6 

12:46 
0.1 

13:22 
0.0 

13:57 
0.0 

14:31 
0.1 

ln:04 
0.2 

15:38 
0.4 

16:15 
0.5 

17:00 
0.7 


17:38 
0.7 

18:30 
0.8 

19:32 
0.9 

20:88 

0.8 

21:43 
0.6 

22:42 
0.3 

23:86 
0.0 


19:28 
3.9 

20:13 
4.0 

20:58 
4.0 

21:47 
4.0 

22:38 
3.8 

23:83 
3.6 


18:33 
0.4 

19:44 
0.6 

20:64 
0.6 

22:02 
0.5 

22:59 
0.3 

23:48 
0.2 


19:28 
3.7 

20:07 
3.7 

20:44 
3.6 

21:21 
3.4 

21:58 
3.2 

22:38 
3.0 

23:22 
2.9 


The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  eacli  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Con.st  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
1.8  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  ca.«»e  subtract  it. 

The  time  used  is  Eastern  Standard.  75th  meridian  W.;  Q^ia  midnight,  12*'  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.m. 

#,  new  moon:  }).  l»t  quar.;  O.  f"^^  moon;  (J[,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
eqiiatnr;  A,  P,  moon  in  apogee  or  perigee. 
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c  Day  of— 


c 


\V.  Mo. 


APRIL. 


Time  and  Height  of  High  and 
Low  Water. 


N 


M 

Tu 


1 
2 
3 


w!  4 

iThj  5 

I  F  6 

I  8  '  7 

E|  S  ■  8 

•ol  M'  9 

I 

i  P  i  Tu  10 

'w:ii 

Th  12 

'  F    13 

s|  S    14 

C  1  S  '  15 

m'i6 

1  Tui  17 

'w   18 

|Th'l9 

F  ,20 

E  '  S     21 

S  ,22 

•   M   28: 

I  I 

I  I 

Tu  24 

A   Wi25 

Th|26 

;F127 

S  J28 

N    S  ,29 

Ml  30 


0:14 
2.7 

1:15 
2.7 

2:20 
2.8 

3:22 
3.0 

4:19 
3.3 

5:10 
3.5 

6:00 
3.7 

0:a') 
—0.4 

0:54 
—0.6 

1:40 
—0.7 

2:29 
-0.7 

3:17 
—0.5 

4:07 
—0.3 

5:01 
0.0 

0:15 
3.5 

1:22 
3.3 

2:30 
3.2 

3:35 
3.2 


5:46 
0.6 

6:45 
0.7 

7:49 
0.6 

8:55 
0.5 

9:54 
0.3 

10:48 
0.0 

11:38 
—0.3 

6:45 
8.9 

7:82 
8.9 

8:18 
3.9 

9:05 
3.7 

9:56 
3.5 

10:50 
3.3 

11:54 
3.1 

6:00 
0.3 

7:05 
0.6 

8:10 
0.7 

9:16 
0.7 


12:47 
2.3 

13:57 
2.4 

15:05 
2.6 

16:00 
2.9 

16:60 
3.2 

17:36 
3.6 

18:19 
8.9 

12:24 
-0.5 

13:10 
—0.6 

18:55 
—0.6 

14:40 
—0.5 

15:27 
—0.3 

16:18 
0.0 

17:14 
0.3 

13:00 
2.9 

14:05 
2.9 

15:10 
3.0 

16:08 
3.2 


17:52 
0.8 

18:57 
0.8 

20:10 
0.7 

21.20 
0.5 

22:20 
0.2 

23:16 
—0.2 


19:02 
4.2 

19:48 
4.3 

20:35 
4.3 

21:24 
4.2 

22:17 
4.0 

23:12 
3.7 


18:18 
0.5 

19:30 
0.6 

20:42 
0.7 

21:50 
0.6 


MAY. 


• 

a 

8 

Day of— 

W.  Mo. 

D 

Tu 

1 

W 

2 

Th 

8 

F 

4 

E 

S 

5 

8 

6 

M 

/ 
1 

9 

Tu 

1 

W 
Th 

91 

10 

1 

Time  and  Height  of  High  and 
Low  water. 


JUNE. 


c  Day  of— 


S    W.  Mo. 


4:30 
3.3 

10:10 
0.6 

16:69 
3.4 

22:47 
0.5 

5:20 
3.4 

10:56 
0.4 

17:43 
3.5 

23:32 
0.4 

6:04 
3.4 

11:35 
0.3 

18:24 
2.7 

«         «         • 
■         •        • 

0:10 
0.3 

6:44 
3.4 

12:14 
0.2 

19:01 
3.7 

0:46 
0.2 

7:24 
3.3 

12:30 
0.1 

19:38 
3.7 

1:20 
0.2 

8:00 
3.2 

13:22 
0.1 

20:14 
3.6 

1:53 
0.1 

8:37 
3.1 

14:00 
0.2 

20:50 
3.5 

2:28 
0.1 

9:11 
2.9 

14:29 
0.3 

21:26 
3.3 

3:05 
0.2 

9:46 
2.7 

15:06 
0.4 

22:04 
3.1 

3:46 
0.2 

10:28 
2.6 

15:45 
0.5 

22:46 
3.0 

4:30 
0.3 

11:18 
2.5 

16:31 
0.6 

23:36 

2.8 

5:20 
0.4 

12:15 
2.4 

17:28 
0.7 

■         •         • 
•         •         • 

N 


S    Fill 

I 

S    12 

S  1 13 

M|14 

C  TU|15 

I 

W,16 

Th;i7 

F  jl8 

S    19 

S  i20 

M   21 

Tu  22 

W'23 

Th  24 

F    25 

S    26 

§    27 

M    28 

Tu,29 

W|30 

D  Th  31 


0:35 
2.8 

1:40 
2.8 

2:45 
3.0 

8:47 
8.2 

4:42 
3.4 

5:84 
8.6 

6:21 
3.7 

0:34 
—0.6 

1:22 
—0.7 

2:11 
—0.6 

3:00 
-0.5 

3:50 
—0.3 

4:42 
0.0 

5:38 
0.3 

1:00 
8.3 

2:05 
3.1 

3:06 
3.1 

4K)4 
3.1 

4:54 
3.1 

5:37 
3.1 

6:18 
3.1 

0:20 
0.4 

0:53 
0.3 

1:28 
0.2 

2H)5 
0.1 

2:44 
0.1 

3:25 
0.1 

4:10 
0.2 

4:58 
0.2 

0:06 
2.9 

1K)7 
2.9 


6:16 
0.5 

7:19 
0.5 

8:20 
0.4 

9:20 
0.2 

10:15 
0.0 

-11:08 
-0.3 

11:55 
—0.4 

7:09 
3.8 

7:68 
3.8 

8:48 
3.7 

9:40 
3.5 

10:36 
3.3 

11:35 
3.2 

12:40 
3.0 

6:38 
0.5 

7:39 
0.6 

8:38 
0.7 

9:32 
0.6 

10:18 
0.5 

11:00 
0.4 

11:40 
0.4 

6:57 
3.1 

7:35 
8.0 

8:12 
3.0 

8:47 
2.9 

9:26 
2.8 

10:07 
2,7 

10:56 
2.7 

11:50 
2.7 

5:50 
0.3 

6:48 
0.4 


18:22 
2.5 

14:28 
2.7 

15:25 
3.0 

16:16 
8.4 

17:05 
3.8* 

17:52 
4.1 

18:38 
4.3 

12:43 
—0.5 

13:30 
—0.5 

14:17 
—0.4 

15K)8 
—0.2 

16:00 
0.0 

16:57 
0.2 

18:00 
0.5 

13:42 
3.0 

14:45 
3.1 

15:40 
8.2 

16:82 
3.3 

17:17 
3.5 

17:58 
3.1 

18:34 
3.6 

12:15 
0.3 

12:30 
0.3 

13:25 
0.3 

14:02 
0.3 

14:40 
0.3 

15:24 
0.3 

16:12 
0.4 

17:08 
0.5 

12:50 
2.7 

13:62 
2.9 


18:35 
0.7 

19:42 
0.6 

20:52 
0.4 

21:54 
0.1 

22:50 
—0.2 

23:44 
—0.4 


19:26 
4.4 

20:15 
4.4 

21:04 
4.3 

21:58 

4.1 

22:52 
3.8 

23:54 
3.5 


19:08 
0.7 

20:20 
0.8 

21:29 

0.8 

22:24 
0.7 

23.07 
0.7 

23:45 
0.5 


19:10 
3.6 

19:45 
3.6 

20:20 
3.5 

20:58 
3.4 

21.38 
3.8 

22:22 
3.1 

23:10 
3.0 


18:08 
0.5 

19:16 
0.5 


F 

§ 

M 
Tu 
p  w 

Th 
F 

S 


E 


N 


1 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


Time  and  Height  of  High  and 
Low  Water. 


M    11 

Tu'  12 , 

W '  13  i 

I 

Th  14* 


F 

8 

M 


15 
16 
17 
18 


Tu  19 
W  20  i 

Th  21 1 


F 

S 
» 
M 


22 
23 
24 
25 


Tu  26 

I 

W  27 
Th  28 


S 


29 
SO 


2:12 
2.9 

8:17 
3.1 

4:15 
8.2 

5:08 
3.4 

6:00 
8.5 

0:15 
—0.4 

!:«> 
—0.5 

1:54 
—0.5 

2:43 
-0.4 

8:31 
—0.2 

4:20 
0.0 

5:12 
0.2 

0:30 
3.2 

1:34 
3.0 

2:31 
2.9 

3:80 

2.8 

4:20 
2.8 

5:08 

2.8 

5:50 
2.9 

6:30 
2.9 

0:25 
0.3 

1:05 
0.2 

1:45 
0.0 

2:25 
0.0 

3:08 
0.0 

3:50 
0.0 

4:36 
0.1 

5:27 
0.1 

0:38 
3.0 

1:42 
2.9 


7:47 
0.3 

8:45 
0.2 

9:41 
0.0 

10:85 
—0.1 

11:30 
—0.3 

6:50 
3.7 

7:88 
8.7 

8:30 
8.7 

9:20 
8.6 

10:15 
3.4 

11:12 
8.3 

12:12 
3.2 

6:05 
0.4 

7:00 
0.6 

7:54 
0.7 

8:46 
0.7 

9:36 
0.7 

10:20 
0.7 

11:02 
0.6 

11:44 
0.5 

7:10 
3.0 

7:48' 
8.0 

8:26 
8.0 

9K)7 
3.0 

9:48 
2.9 

10:35 
2.9 

11:25 
3.0 

12:20 
3.0 

6:20 
0.2 

7:14 
0.2 


14:50 
3.2 

15:46 
3.5 

16:38 
3.8 

17:28 
4.1 

18:18 
4.3 

12:20 
—0.4 

18:10 
—0.4 

14:00 
—0.3 

14:50 
—0.2 

15:44 
0.0 

16-.39 
0.2 

17:36 
0.5 

13:12 
3.1 

14:10 
3.1 

16:07 
3.1 

16:00 
8.2 

16:45 
3.3 

17:25 
3.4 

18.-05 
3.5 

18:44 
3.6 

1252 
0.4 

13:00 
0.3 

13:40 
0.2 

14:24 
0.2 

15:09 
0.2 

15:57 
0.2 

16:50 
0.3 

17:48 
0.3 

13:20 
3.1 

14:20 
3.3 


20nS 
0.3 

21:28 
0.1 

22.27 
-O.l 

23:M 
-0.8, 


19:07. 
4.4 

19.57 
4.4 

20:4?' 
4.3 

21:40 
4.1 

22:32 

3.8 

23.31 
3.5 


18:38 
0.7 

19:42 
0.9 

20:47 
1.0 

21:45 
1.0 

22:31 
0.9 

23:10 
0,7 

23:50 
0.5 


19:20 
3.6 

19:.56 
3.6 

20:*H 
3.5 

21:17 
3.5 

22:01 
3.3 

22:49 
3.2 

23:40 
3.1 


18:51 
O.S 

19:66 
0.3 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
1.8  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  Is  before  the  height,  in  which  ca.se  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0>>  is  midnight,  12>>  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.m.),  all  greater  are  in  the  aftenioon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  forinstance,  15:47  i83:47  p.m. 

0,  new  moon;  }),  1st  quar.;  O.  full  moon;  (^.  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 


g  Day  of— 


W. 


Mo. 


Time  and  Height  of  High  and 
Low  Water. 


1 

1 

1         2:46 
3.0 

M 

2 

3:47 
3.1 

Tu 

3 

4:45 
8.2 

p 

W 

4 

5:38 
3.4 

s 

Th 

5 

6:29 
3.5 

F 

6 

0:50 
—0.3 

S 

7 

1:36 
-0.3 

s 

8 

2:24 
—0.8 

|M 

9 

8:10 
—0.2 

Tu 

10 

8:55 
0.0 

W 

11 

4:41 
0.2 

E 

Th 

12 

6:27 
0.4 

I 

F 

13 

0:51 
2.9 

s 

14 

1:47 
2.7 

;s 

15 

2:46 
2.6 

A 

M 

1 

1 

16 

8:40 
2.6 

Tu 

1 

17 

4:82 
2.6 

W 

18 

5:19 
2.8 

N 

Th 

19 

6:00 
2.8 

F 

20 

0:00 
0.4 

• 

Is 

21 

0:40 
0.2 

> 

22 

1:22 
0.0 

M 

1 

23 

2:06 
—0.1 

Tu 

24 

2:45 

jW  25 

E  Th  26 

F   27 

3>    S    28. 


M 

Tu 


29 
30 
31 


—0.2 

3:28 
—0.2 

4:14 
—0.1 

5:00 
0.0 

0:15 
3.0 

1:16 
2.9 

2:24 
2.9 

3.-26 
2.9 


8:14 
0.2 

9:12 
0.2 

10:10 
0.0 

11:08 
—0.1 

12.-00 
—0.2 

7:20 
8.7 

8:10 
3.7 

9:00 
8.7 

9:50 
3.6 

10:43 
8.4 

11:38 
8.8 

12:83 
8.2 

6:16 
0.6 

7:05 
0.7 

7:56 
0.8 

8:50 
0.9 

9:40 
0.8 

10:29 
0.7 

11:15 
0.6 

6:  (2 
3.0 

7:22 
8.1 

8:03 
8.2 

8:45 
3.3 

9:27 
3.3 

10:12 
3.3 

11:00 
3.3 

11:53 
3.8 

5:50 
0.1 

6:45 
0.3 

7:45 
0.3 

8:48 
0.3 


15:18 
3.5 

16:15 
3.8 

17:10 
4.0 

18:00 
4.2 

18:50 
4.4 

12:54 
—0.8 

18:44 
—0.3 

14:85 
—0.2 

15:25 
0.0 

16:15 
0.2 

17:06 
0.5 

17:58 
0.7 

13:80 
8.0 

14:26 
8.0 

15:20 
3.0 

16:09 
3.1 

16:55 
8.2 

17:36 
8.4 

18:16 
3.5 

12:00 
0.4 

12:44 
0.2 

13:25 
0.0 

14:10 
—0.1 

14:55 
—0.1 

15:45 
0.0 

16:34 
0.0 

17:27 
0.2 

12:50 
3.3 

13:52 
8.4 

14:55 
3.6 

15:55 
8.7 


21:02 
0.3 

'22:05 
0.2 

23:04 
0.0 

23:58 
—0.2 


19:41 
4.4 

20:81 
4.8 

21:28 
•4.1 

22:12 
8.8 

28:04 
3.5 

28:57 
3.2 


18.54 
0.9 

19:54 
LI 

20:52 
LI 

21:44 
LO 

22:33 
0.9 

23:16 
0.7 


18:56 
3.6 

19:36 
3.7 

20:18 
3.7 

21:00 
3.7 

21:43 
8.5 

22:30 
3.4 

23:20 
3.2 


18:27 
0.3 

19:31 
0.4 

20:40 
0.4 

21:45 
0.4 


AUGUST. 


a  I  Day  of— 

8 


^ 


W.  Mo. 


p  w 

I 
SjTh 

F 

O    S 


B 


N 


P 


Time  and  Height  of  High  and 
Low  Water. 


1 
2 
3 

4 


s;.  5 

M     6 
Tu    7 


W 

Th 
F 

vS 

s 

M 

Ta 

W 

Th 

F 

S 

s 

M 

Tu 

W 


8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 


Th  23 


F 

S 

M 

Tu 


24 
25 
26 
27 

28 


W  29 

Th  30 

F    31 


4:28 
8.1 

5:21 
8.3 

6:18 
8.6 

0:30 
—0.1 

1:17 
—0.2 

2:00 
—0.2 

3:44 
—0.2 

3:25 
0.0 

4:06 
0.1 

4:47 
0.4 

0:10 
2.7 

1:04 
2.5 

2:00 
2.4. 

3:05 
2.4 

4:01 
2.5 

4:50 
2.6 

5:33 
2.8 

6:17 
3.1 

0:16 
0.1 

0:58 
—0.1 

1:41 
—0.3 

2:22 
-0.3 

3:05 
—0.3 

3:49 
—0.2 

4:36 
-0.1 

5:25 
0.1 

0:68 
2.8 

2:05 
2.8 

8:12 
2.9 

4:12 
8.0 

5:08 
3.3 


9:62 
0.2 

10:56 
0.1 

11:50 
—0.1 

7K)2 
8.7 

7:50 

8.8 

8:38 
8.8 

9:25 
8.7 

10:14 
8.6 

11:02 
3.4 

11:52 
3.2 

6:80 
0.6 

6:14 
0.8 

7:04 
0.9 

8:00 
LO 

9:00 
0.9 

9:57 
0.8 

10:50 
0.6 

11:39 
0.4 

6:49 
3.3 

7:88 
3.5 

8:20 
3.6 

9:02 
3.7 

9:47 
3.7 

10:35 
3.6 

11:28 
3.5 

12:25 
3.4 

6:20 
0.3 

7:23 
0.5 

8:33 
0.6 

9:42 
0.4 

10:43 
0.2 


16:62 
3.9' 

17:46 
4.0 

18:37 
4.1 

12:42 
—0.2 

13:80 
—  0.3 

14:17 
—0.2 

16:04 
0.0 

16:46 
0.2 

16:30 
0.4 

17:12 
0.7 

12:46 
3.0 

13:42 
2.9 

14:37 
2.8 

16:82 
2.9 

16:21 
8.0 

17:07 
3.2 

17:52 
8.4 

18:38 
3.6 

12:27 
0.0 

13:11 
—0.2 

13:65 
—0.3 

14:41 
—0.3 

15:27 
—0.3 

16:17 
—0.1 

17:08 
0.1 

18:06 
0.3 

13:29 
8.4 

14:36 
3.4 

15:40 
3.5 

16:39 
3.6 

17:33 
3.8 


22:46 
0.2 

28:40 
0.1 


19:26 
4.2 

20:16 
4.1 

21:00 
8.9 

21:46 
8.7 

22:34 
8.4 

28:20 
8.0 


18:00 
0.9 

18:54 
LO 

19:60 
LI 

20:58 
LO 

21:51 
0.9 

22:43 
0.6 

28:32 
0.4 


19:13 
8.8 

19:67 
8.8 

20:38 
3.8 

21:28 
3.7 

22:10 
3.5 

22:59 
3.2 

28:54 
3.0 


19:11 
0.5 

20:20 
0.6 

21:28 
0.6 

22:32 
0.4 

23:27 
0.2 


SEPTEMBER. 


c  ,  Day  of— 


o 

W. 

8 

Mo. 
1 

O 

S 

2 

M 

3 

Tu 

4 

£ 

W 
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Th 

6 
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S 

8 

A 

s 
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M 

10 

Tu 

11 

N 

W 

12 

Th 

13 

F 

14 

S 

15 

s 

16 

M 

17 

• 

Tu 

18 

£ 

W 

19 

Th 

20 

P 

F 

S 

21 
22 

s 

23 

M 

24 

i 

Tu 

25 

W 

26 

Th 

27 

F 

S 

28 
29 

s 

30 

Time  and  Height  of  High  and 
Low  Water. 


o:d9 
8.5 

0:12 
0.0 

0:56 
—0.1 

1:86 
-0.1 

2:13 
—0.1 

2:52 
0.0 

8:29 
0.2 

4:06 
0.4 

4:44 
0.6- 

0:21 
2.4 

1:21 
2.3 

2:25 
2.8 

8:25 
2.4 

4:17 
2.6 

5:04 
2.9 

5:47 
8.2 

6:80 
3.5 

0:31 
—0.2 

1:18 
—0.4 

1:57 
—0.5 

2:40 
—0.4 

3:25 
—0.8 

4:12 
-0.1 

5:03 
0.2 

0:42 
2.9 

1:50 
2.8 

2:58 
2.9 

3:56 
8.1 

4:52 
3.8 

6:41 
3.6 


11:40 
0.0 

6:47 
3.7 

7:31 
3.8 

8:15 
3.8 

8:58 
3.8 

9:42 
8.6 

10:24 
3.4 

11:10 
8.1 

11:59 
2.9 

5:26 
0.8 

6:16 
0.9 

7:13 
LO 

8:22 
LO 

9:27 
0.8 

10:25 
0.5 

11:18 
0.2 

12:06 
—0.1 

7:12 
8.8 

7:58 
4.0 

8:86 
4.0 

9:23 
4.0 

10:12 
3.9 

11:06 
3.7 

12:04 
3.6 

6:08 
0.4 

7K» 
0.5 

8:23 
0.6 

9:84 
0.6 

10:38 
0.3 

11:32 
0.2 


18:23 
3.9 

12:29 
-0.1 

13:15 
-0.1 

13:57 
—0.1 

14:37 
0.0 

15:16 
0.2 

16:54 
0.4 

16:38 
0.6 

17:16 
0.7 

12:52 
2.6 

13:48 
2.7 

14:48 
2.7 

15:45 
2.9 

16:35 
3.1 

17:22 
3.4 

18:07 
3.6 

18:50 
3.8 

12:52 
-0.4 

13:38 
-0.6 

14:88 
—0.6 

16:10 
-0.4 

15:69 
—0.8 

16:61 
0.0 

17:47 
0.3 

18:10 
8.4 

14:18 
3.8 

16:-25 
3.4 

16:24 
3.5 

17:16 
3.6 

18K)4 
8.6 


19:10 
3.9 

19:52 
8.9 

20:36 
8.7 

21:18 
8.5 

22:00 
3.2 

22.44 
2.9 

23:30 
2.6 


18:04 
0.9 

19:00 
1.0 

20:06 
0.9 

21:10 
0.8 

22:08 
0.6 

23:00 
0.3 

23:47 
0.0 


19:33 
3.9 

20:18 

3.8 

21:02 
8.7 

21:50 
8.5 

22:42 
3.8 

23:38 
8.0 


18:52 
0.5 

20:02 
0.6 

21:12 
0.6 

22:13 
0.5 

28:05 
0.3 

23:48 
0.2 


The  tidea  are  placed  in  the  order  of  occurrence,  with  their  timen  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecative  height^)  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
irom  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
L8  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
mmu.«i  (— )  sign  is  before  the  height,  Ir  which  ca.se  subtract  it.  -«  o  . 

The  time  used  Is  Extern  Standarc  ;5th  meridian  W.;  0»«  is  midnight,  12»«  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
va.m.),  all  greater  are  in  the  afternoon  (p.m.)and  when  diminished  by  12  give  the  times  after  noon;  for  Instance,  16:47  is  3:47  p.m. 

AnnS;.?®?  moon;  })   Ist  quar.;  C,  full  moon;  (C,  3d  quar.;  E,  moon  on  the  equator;  N,  8.  moon  farthest  north  or  south  of  the 
wiuator;  A,  P,  moon  in  apogee  or  pengee. 
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OCTOBER. 

'^ 

.__ 

NOVE 
Time  an 

MBER. 

chand 

19:44 
3.2 

DECEMBER. 

" 

• 

8 

Day 

of— 

Time  and  Height  of  High  and 
Low  Water. 

« 

8 

Day  of— 

d  Height  of  Hl£ 
Low  Water, 

• 

1 

A 

Day  of — 

Time  and  Height  of  Hig 
Low  water. 

hand 

20H)0 
3.0 

W. 
M 

Mo. 
1 

W. 

Th 

Mo. 

1 

W. 

s 

Mo. 

1 

6:26 
3.7 

12:15      18:48 
0.1         3.6 

•        •        • 
t        •        ■ 

0:34 
0.2 

7:24 
8.8 

13:10 
0.3 

0:40 
0.4 

7:36 
3.6 

13:19 
0.3 

;  g   Tu 

2 

0:28 
0.0 

7:08      12:56 
8.8         0.0 

19:80 
8.6 

F 

2 

1:10 
0.2 

8:02 
8.7 

13:44 
0.2 

20:22 
8.1 

s 

2 

1:16 
0.8 

8:11 
3.6 

13:54 
0.3 

20:38 
2.9 

W!    3 

1:05 
0.0 

7:50      13:35 
3. 8         0. 1 

20:10 
3.5 

S 

3 

1:44 
0.2 

6:38 
8.6 

14:18 
0.2 

21:01 
2.9 

N 

M 

3 

1:52 
0.4 

8:49 
3.4 

14:30 
0.2 

21:18 

2.8 

' 

Th 

4 

1:42 
0.0 

8:29      14:11 
8. 7         0. 1 

20:50 
3.8 

A 

s 

4 

2:18 
0.3 

9:16 
8.4 

14:64 
0.8 

21:41 
2.8 

Tu 

4 

2:28 
0.4 

9:90 
3.3 

15:10 
0.2 

22KK) 
2.7 

F 

5 

2:18 
0.1 

9:08     14:46 
3.6         0.2 

21:29 
3.0 

M 

5 

2:54 
0.4 

9:66 
3.2 

16:82 
0.3 

22:21 
2.6 

W 

5 

8:06 
0.4 

10:10 
8.2 

16:82 
0.3 

22:44 

2.7 

1 

S 

6 

2:52 
0.2 

9:48      15:22 
3.4         0.3 

22:10 
2.8 

N 

Tu 

6 

3:80 
0.6 

10:36 
8.0 

16:12 
0.4 

23:08 
2.6 

Th 

6 

8:63 
0.6 

10:66 
8.0 

16:36 
0.8 

23:34 

2.6 

A 

1 

S 

7 

3:-27 
0.4 

10:29      15:59 
3.1         0.4 

22:52 
2.6 

W 

7 

4:14 
0.6 

11:28 
2.9 

17:00 
0.5 

•  •         • 

•  ■         ■ 

F 

7 

4:44 
0.6 

11:44 
2.9 

17:28 
0.4 

•        ■        • 

M 

8 

4m 

0.6 

11:13      16:40 
2.9         0.6 

23:40 
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Th 

8 

0:04 
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5:06 
0.7 

12:16 
2.7 

17:58 
0.6 

c 

S 

8 

0:28 
2.7 

6:40 
0.6 

12:40 

2.8 

1820 
0.4 

N 

Tu 

9 

4:44 
0.7 

12:01      17r27 
2,7         0.7 

•         *         • 
■         •         • 

<L 

F 

9 

1:05 
2.5 

6K)6 
0.8 

18:18 
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0.6 

s 

9 

1:26 

2.8 

6:44 
0.6 

18:42 

2.8 

19:18 
0.4 

<L 

W 

10 

0:38 
2.3 

5:84      12:59 
0. 8         2. 7 

18:22 
0.7 

S 

10 

2:08 
2.6 

7:14 
0.7 

14:22 
2.8 

19:52 
0.6 

£ 

M 

10 

2:25 
8.0 

7:51 
0.5 

14:46 
2.9 

20:16; 
0.3' 

Th 

11 

1:45 
2.3 

6:88      14:02 
0.9         2.7 

19:24 
0.8 

s 

11 

8:05 
2.9 

8:22 
0.6 

16:24 
8.0 

^20:51 
0.4 

Tu 

11 

8:20 
8.8 

8:57 
0.3 

16:46 
3.1 

21:14, 
0.2' 

1 

F 

12 

2:50 
2.5 

7:46      15:04 
0. 9        2. 8 

20:28 
0.7 

M 

12 

3:56 
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0.2 

16:19 
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0.1 

W 

12 

4:14 
8.6 
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0.1 

16:40 
8.2 

22:10 
0.0 

S 

13 

3:42 
2.7 

8:55      16:00 
0.7         3.1 

21:29 
0.5 

E 

Tu 

13 

4:45 
8.6 

10:25 
0.1 
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3.4 

22:41 
—0.1 

Th  13 

1 

5:06 
4.0 

10:56 
-0.1 

1752 
3.4 

23.-02 
—0.2 

s 

14 

4:81 
3.1 

9:57      16:50 
0.4         3.3 

22:24 
0.2 

W 

14 

5:80 
3.9 
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-0.2 
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-0.8 

F 
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4.2 
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16 
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—0.4 

20:55 
3.6 

, 

Th 

18 

0:47 
—0.5 
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19:56 
3.8 

IS 
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—0.3 
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1 

F 

19 
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—0.5 
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M 

19 
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—0.8 
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—0.3 
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21 
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0.8 
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M 

22 
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S 

22 
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Tu 
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0.2 
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0.6 
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0.8 

14.-04 
2.9 

19:30 
—0.5 

D 

W 

24 

0:25 
8.0 

5:47      12:50 
0. 4         3. 4 

18:34 
0.6 

1 

S  ,24 

2:12 
3.1 

7:48 
0.8 

14:36 
3.1 

20:14 
0.6 

M 

24 

2:40 
3.2 

6:26 
LO 

15.-(tt 

2.8 

20:27 
0.7 

1 

Th 

25 

1:34 
2.9 

6:56      14:00 
0.6         3.3 

19:38 
0.6 

S 

25 

3:11 
3.2 

9:05 

0.8 

15:35 
3.1 

21:11 
0.6 

Tu 

25 

8:34 
3.2 

9:86 
1.0 

16:58 
2.8 

21r20 
0.7 

1 

F 

26 

2:39 
3.0 

8:10      15:a5 
0. 7         3. 2 

20:48 
0.6 

E 

M   26 

4:a5 
3.4 

10:08 
0.8 

16:28 
3.1 

•22:02 
0.6 

W 

26 

4:25 
3.3 

10-29 
1.0 

16:49 
2.8 

22:07 
0.7 

S 

27 

3:38 
3.2 

9:25      16:02 
0. 6         3. 3 

21:48 
0.6 

Tu  27 

4:64 
3.5 

10:59 
0.7 

17:16 
3.1 

22:44 
0.5 

Th  27 

1 

5:10 
3.4 

11:10 
0.8 

17:35 
2.9 

•22-.52  , 
0.7' 

s 

28 

4:30 
3.4 

10:26      1G:54 
0.5         3.3 

22:36 
0.4 

W:28 

5:38 
3.6 

11:38 
0.6 

18:00 
3.1 

23:26 
0.4 

A 

F    28 

b:bi 
3.5 

11:42 
0.7 

18:16 
2.9 

23  A5 
0.6 

'e 

M 

29 

5:20 
3.6 

11:17      17:10 
0.4         3.4 

23:19 
0.3 

Th  29 

6:20 
3.6 

12:10 
0,5 

18:40 
3.1 

■         •         ■ 
•         »         • 

■  s 

29 

6:36 
3.5 

12:18 
0.5 

18:65 
2.9 

•         •        • 

( 

Tu 

30 

6:03 
3.7 

12:00      18:24 
0.3         3.4 

23:58 
0.2 

o 

F  '  30 

0:04 
0.4 

7:00 
3.7 

12:46 
0.4 

19:20 
3.0 

9  s 

.30 

'     0:14 
0.5 

7:10 
3.6 

12:54 
0.4 

19:35 

3.0 

O 

W  31 

1 

6:45 
3.8 

12:35      19:04 
0.3         3.3 

t         •         • 
•         •         • 

M   31 

1 

0:62 
0.4 

7:48 
8.6 

13:35 
0.2 

20:14 
3.0 

The  tid 

a  compari; 

from  Mear 

1  1.8  feet  bel 

1  minus  ( — ) 

le.sare  placed  in  the  order  of  occurrence,  wi 
5on  of  consecutive  heights  will  indicate  whe 
1  Low  Water  which  is  the  datum  of  soundii 
ow  mean  sea  level.    To  find  the  depth  of  we 
sign  is  before  the  height,  in  which  case  sub 

Lh  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  li 
ngs  on  the  Coast  and  Geodetic  Survey  Char 
Iter,  add  the  tabular  height  to  the  soundinj 
tract  it. 

tn  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
ts  for  this  region  and  which  is 
gs  giren  on  tne  chart,  unless  a 

'         The  tlE 
(a.m.),  all 

Qe  used  is  Ea,stem  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  wh 

W.:  Ot"  is  midnight.  12>» 
en  diminished  by  12  gi  vt 

is  noon;  aVi  hours  1 
>  the  times  after  nooi 

ess  than  12  are  in  the  forenoon 
i;  for  instance,  16:47  is  3:47  p.  m. 

#,  no\\ 

'  moon:  j) 

,  1st  quar.;  Q, 

full  moon:  (C,  3d  < 

luar.;  E, 

moon  on  the  equator;  N,  8,  moon 

farthest  north  or  south  of  the 

,  equator;  A 

,  P,  moon  in  aix>gee  or  perigee. 
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JANUARY. 


c 
9 


E 


N 


o 


E 


Day  of— 


W.  'Mo. 


M 

Tu 

W 

Th 

F 

S 

M 
Tu 


Th 
F 

S 

M 
Tu 
W 
Th 
F 
S 

s   M 


Tu 

W 

Th 

F 

S 

E   M 
Tu 


1 
2 
3 
4 
5 
6 
7 
8 
9 


W  10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 


22 
23 
24 
25 
26 
27 
28 
29 
30 
W31 


i 


Time  and  Height  of  High  and 
Low  Water. 


1:54 
2.2 

2:50 
2.2 

3:43 
2.2 

4:32 
2.2 

5:20 
2.2 

0:03 
0.4 

0:47 
0.4 

1:29 
0.4 

2:08 
0.4 

2:45 
0.3 

3:25 
0.3 

4:07 
0.2 

4:55 
0.2 

5:46 
0.2 

0:15 
2.5 

1:08 
2.5 

2:05 
2.6 

8:02 
2.6 

4:02 
2.6 

6:02 
2.7 

6:01 
2.8 

0:52 
0.1 

1:46 
0.0 

2:38 
—0.1 

3:29 
-0.1 

4:20 
0.0 

5:10 
0.0 

6K)1 
0.1 

0:25 
2.3 

1:13 
2.3 

2:02 
2.2 


8:23 
0.4 

9:25 
0.5 

10:19 
0.5 

11:17 
0.5 

12:08 
0.5 

6K)4 
2.3 

6:45 
2.4 

7.-27 
2.5 

8:06 
2.6 

8:47 
2.7 

9:28 
•    2.8 

10:11 
2.8 

10:55 
2.7 

11:42 
2.6 

6:42 
0.2 

7:42 
0.2 

8:47 
0.2 

9:51 
0.2 

10:52 
0.2 

11:52 
0.1 

12:50 
0.0 

6:57 
2.8 

7:50 
2.9 

8:40 
^  2.9 

9:29 
2.8 

10:17 
2.7 

11:04 
2.6 

11:51 
2.4 

6.54 
0.3 

7:49 
0.4 

8:46 
0.5 


14:10 
2.0 

15:08 
1.9 

16:07 
1.7 

17:06 
1.6 

17:57 
1.6 

12:63 
0.4 

13:35 
0.3 

14:14 
0.1 

14:53 
0.0 

15:32 
-0.1 

16:16 
—0.2 

16:67 
-0.2 

17:40 
-0.1 

18:23 
—0.1 

12:30 
2.5 

18:22 
2.3 

14:18 
2.1 

15:22 
2.0 

16:32 
1.9 

17:38 
1.9 

18:39 
1.9 

13:44 
—0.1 

14:83 
—0.2 

16:22 
-0.3 

16:07 
-0.3 

16:68 
—0.2 

17:40 
—0.1 

18:26 
0.0 

12:38 
2.2 

13:27 
2.0 

14:20 
1.8 


20:43 
0.2 

21:36 
0.3 

22:27 
0.4 

23:17 
0.4 


18:42 
1.6 

19:21 
1.7 

19:.58 
1.8 

20:36 
1.9 

21:14 
2.0 

21:53 
2.2 

22:88 
2.8 

23:26 
2.4 


19:12 
0.0 

20:02 
0.1 

20:56 
0.2 

21:55 
0.2 

22:56 
0.2 

28:55 
0.1 


19:36 
2.0 

20:2ft 
2.1 

21:17 
2.2 

22:05 
2.8 

22:52 
2.3 

23:38 
2.3 


19:18 
0.1 

20:02 
0.3 

20:53 
0.4 


FEBRUARY. 


c 
o 


A 


N 


o 


£ 
P 


S 


E 


Day of— 


W.  Mo. 


Th 
F 

S 

M 

Tu 

W 


1 
2 
3 
4 
5 
6 
7 


Th'    8 


9 


S    10 


M 


11 
12 


Tu  13 


W 


14 


Th  15 


F 

S 


16 

17 
18 


M    19 


Tu 


20 


W  21 
Th  22 


F 

S 


23 
24 
25 


M   26 


Tu 
W 


27 

28 


Time  and  Height  of  High  and 
Low  Water. 


2:52 
2.2 

3:43 
2.1 

4:35 
2.2 

5:25 
2.3 

0:16 
0.5 

1:01 
0.4 

1:44 
0.3 

2:25 
0.2 

3:08 
0.0 

8:52 
0.0 

4:39 
^0.1 

5:28 
-0.1 

6:23 
0.0 

0:42 
2.7 

1:38 
2.6 

2:38 
2.6 

3:42 
2.6 

4:46 
2.6 

5:48 
2.6 

0:42 
0.1 

1:38 
0.0 

2:28 
—0.1 

8:15 
-0.1 

4:02 
—0.1 

4:48 
0.0 

5:34 
0.1 

6:22 
0.2 

0:28 
2.3 


9:42 
0.5 

10:37 
0.6 

11:32 
0.5 

12:20 
0.4 

6:12 

2.4 

6:57 
2.5 

7:42 
2.6 

8:24 
2.7 

9:08 
2.8 

9:50 
2.8 

10:39 

2.8 

11:22 
2.7 

12:09 
2.5 

7:22 
0.1 

8:26 
0.1 

9:29 
0.2 

10:35 
0.2 

11:38 
0.2 

12:37 
0.1 

6:46 

2.7 

7:40 
2.7 

8:29 
2.7 

9:16 
2.6 

9:68 
2.5 

10:40 
2.4 

11:20 
2.3 

12:01 
2.1 

7:18 
0.4 


15:17 
1.6 

16:15 
1.6 

17:13 
1.5 

18K)4 
1.6 

13:04 
0.3 

13:45 
0.1 

14:24 
0.0 

16:07 
—0.1 

15:48 
—0.2 

16:26 
-0.2 

17:08 
^—0.2 

17:58 
—0.1 

18:40 
0.0 

13:00 
2.3 

13:57 
2.1 

15K>5 
1,9 

16:20 
1.8 

17:80 
L9 

18:34 
1.9 

18:30 
0.0 

14:17 
—0.1 

15:00 
—0.1 

15:45 
—0.1 

16:25 
—0.1 

17:08 
0.0 

17:50 
0.1 

18:38 
0.8 

12:42 
1.9 


21:45 
0.5 

22:37 
0.5 

23:27 
0.5 


18:49 
1.7 

19:30 
1.9 

20:10 
2.1 

20:50 
2.3 

21:80 
2.4 

22:15 
2.6 

23:01 
2.7 

23:60 
2.7 


19:32 
0.1 

20:31 
0.2 

21:35 
0.3 

22:40 
0.2 

23:43 
0.2 


19:29 
2.1 

20:18 
2.2 

21:01 
2.3 

21:43 
2.4 

22:24 
2.4 

23K)4 
2.4 

2^:45 
2.4 


19:18 
0.4 


MARCH. 


.  1 

i 

Day  of— 

W. 

Mo. 
1 

•^ 

Th 

F 

2 

D 

S 

3 

s 

4 

N 

M 

5 

Tu 

6 

W 

7 

Th 

8 

F 

9 

o 

S 

10 

E 

s 

11 

P 

M 

12 

Tu  13 

1 

W 

14 

Th 

15 

F 

16 

a 

S 

17 

s 

S  :18 

M 

19 

Tu 

20 

W  21 

1 

Th 

22 

F 

23 

• 

S 

24 

E 

s 

25 

M 

26 

Tu 

27 

A 

W 

28 

Th 

29 

F 

30 

S 

31 

Time  and  Height  of  High  and 
Low  Water. 


1:11 
2.2 

2:01 
2.1 

2:54 
2.1 

3:49 
2.1 

4:44 
2.2 

5:88 
2.3 

0:34 
0.3 

1:21 
0.2 

2:05 
0.0 

2:50 
—0.1 

3:84 
—0.8 

4:22 
—0.3 

6:12 
—0.3 

6K>5 
—0.2 

0:20 

2.8 

1:15 
2.7 

2:19 
2.6 

8:25 
2.5 

4:38 
2.4 

6:38 
2.4 

0:32 
0.1 

1:26 
0.0 

2:14 
0.0 

8:00 
—0.1 

8.40 
0.0 

4:25 
0.0 

5:07 
0.1 

6:52 
0.2 

6:88 
0.3 

0:28 
2.8 

1:16 
2.2 


8:05 
0.5 

8:57 
0.5 

9:55 
0.6 

10:50 
0.5 

11:43 
0.4 

12:30 
0.8 

6:27 
2.4 

7:13 
2.6 

7:59 
2.7 

»:43 
2.8 

9:28 

2.8 

10:14 
2.7 

11:00 
2.6 

11:49 
2.4 

7:05 
-0.1 

8:05 
0.0 

9:13 
0.2 

10:15 
0.2 

11:20 
0.2 

12:19 
0.1 

6:38 
2.4 

7:30 
2.5 

8:15 
2.5 

8:57 
2.4 

9:37 
2.4 

10:16 
2.2 

10:61 
2.1 

11:25 
2.0 

12:00 
L9 

7:38 
0.4 

8:22 
0.5 


13:28 
1.7 

14:21 

1.6 

16.-23 
1.6 

16:28 
1.6 

17:26 
1.7 

18:14 
L8 

13:10 
0.1 

18:66 
0.0 

14:86 
-0.1 

15:15 
—0.2 

15:55 
—0.2 

16:38 
—0.2 

17:22 
—0.1 

18:10 
0.0 

12:42 
2.2 

13:45 
2.0 

,14:58 
1.9 

16:10 
1.9 

17:22 
1.9 

18:22 
2.0 

18:10 
0.1 

18:56 
0.0 

14:40 
0.0 

16:18 
0.0 

16:57 
0.0 

16:35 
0.1 

17:12 
0.8 

17:61 
0.4 

18:30 
0.6 

12:46 
L8 

13:86 
1.7 


20:07 
0.6 

21:00 
0.6 

21:67 
0.7 

22:53 
0.6 

23:43 
0.5 


19K)0 
2.0 

19:42 
2.3 

20:23 
2.5 

21:05 
2.7 

21:60 
2.8 

22:36 
2.9 

28:25 
2.9 


19:08 
0.1 

20:14 
0.2 

21:23 
0.3 

22:80 
0.3 

23:35 
0.2 


19:16 
2.1 

20:00 
2.3 

20:40 
2.4 

21:18 
2.4 

21:63 
2.5 

22:28 
2.4 

23:06 
2.4 

28:45 
2.3 


19:16 
0.7 

20:13 
0.7 


The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
1.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it.  • 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0»«  is  midnight,  12»«  is  noon;  all  hours  leas  than  12  are  in  the  forenoon 
(a.  m. ),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  Is  3:47  p.  m. 

#.  new  moon:  }).  1st  quar.;  Q.  full  moon;  (J,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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Tu  24 

1 

A 

W 

25 

Th  26 

F 

27 

S 

28 

N 

H 

29 

M 

30 

=5 

JUNE. 

Day  of— 

Time  and  Height  of  Hij 
Low  Water. 

irhand 

W    Mo. 

1 

F  ■    1 

1 

3:49 
2.1 

10:80 
0.2. 

16:28 
2.4 

23:12 

0.2 

E 

S 

2 

4:45 
2.1 

.  11:20 
0.1 

17:20 
2.6 

•         •        • 
• 

8 

3 

0K)5 
0.0 

5:44 
2.2 

12:10 
0.1 

18:14 
2.8 

M 

4 

0:55 
-0.1 

6:40 
2.2 

13:00 
0.0 

19K)5 
8.0 

Tu 

5 

1:48 
-0.8 

7:84 
2.8 

18:48 
—0.1 

19:?8 
8.1 

P 

c 

W 

6 

2:88 
-0.4 

8:25 
2.8 

14:88 
—0.1 

20:50 
3.1 

Th 

1 

i 

3:80 
-0.4 

9:16 
2.8 

15:30 
-0.1 

21:37 
3.1 

8 

F 

8 

4.-20 
—0.4 

10:11 
2.8 

16:24 
0.0 

22:32 

3.0 

S 

9 

5:14 
—0.4 

11K)5 
2.8 

17:20 
0.0 

28:22 

2.9 

§ 

10 

6:06 
—0.8 

12.-04 
2.2 

18:20 
0.1 

■  •        ■ 

■  *        • 

M 

11 

0:18 
2.7- 

7KM 
-0.2 

13:03 
2.2 

19r24 
0.2 

Tu 

12 

1:16 
2.4 

8:00 
0.0 

14K)5 
2.2 

20:28 
0.3 

c 

W 

13 

2:20 
2.2 

8:56 
0.1 

15.-06 
2.2 

21 -.32 
0.4 

ThI  14 

8:25 
2.0 

9:52 
0.1 

16K)5 
2,2 

22:82 
0,4 

E 

F 

15 

4:29 
1.9 

10:46 
0.2 

16:57 
2.3 

28:32 
0.4 

S 

16 

5:80 

1.8 

11:86 
0.8 

17:48 
2,3 

*  ■         ■ 

•  •         ■ 

s 

17 

0:28 
0.4 

6:25 
1.8 

12:24 
0.3 

18:30 
2.4 

A 

M 

18 

1:15 
0.3 

7:10 
1.7 

13:10 
0.8 

19:10 
2.4 

Tu  19 

1 

1-.56 
0.8 

7:48 
1.7 

18:50 
0.3 

19:60 
2.5 

W  20 

2:35 
0.2 

8.-22 
1.7 

1429 
0.4 

20:26 
2.6 

• 

Th 

21 

8:11 
0.1 

9:00 
1.8 

15K)5 
0.4 

21:00 
2.6 

N 

F   22 

8:50 
0.1 

9:32 
1.8 

15:40 
0.4 

21:88 
2.6 

:  S  ,  23 

1       ! 

4:80 
0.0 

10«5 
1.9 

16:17 
0.5 

22:19 
2.6 

S 

24 

5:12 
0.0 

10:44 
2.0 

16:66 
0.5 

28  KX) 
2.5 

M   25 

5:51 
0.0 

11:80 
2.1 

17:46 
0.5 

23:42 
2.4 

Tu 

26 

6:35 
0.1 

12:15 
2.2 

18:38 
0.5 

•          •         • 

W 

27 

0:28 
2.4 

7:20 
0.1 

13:10 
2.3 

19:40 
0.4 

Th  28 

1 

1:20 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  hei^htfl  on  the  second  line  of  each  day; 
a  compari.Hon  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
1.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  use  is  Eastern  Standard,  76th  meridian  W.;  0»»  is  midnight,  12»»  is  noon:  all  hours  less  than  12  are  In  the  forenoon 
(a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  instance,  15:47i83:47p.  m. 

#.  new  moon;  ^.  1st  quar.:  Q,  full  moon;  ([,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  In  apogee  or  perigee. 
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NEW  LONDON  (Custom- House  Wharf) ,  CONNECTICUT,  1906. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  dav; 
a  comparison  of  con.sccutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heignts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  i> 
1.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used'is  Eastern  Standard,  75th  meridian  W.;  0»»  is  midnight,  12»»  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  th"  times  after  noon;  for  instance,  15:47  is3:47  p.m. 

0,  new  moon;  ^,  1st  quar.;  O.  full  moon;  (t,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 


g  Day  of— 


:^    W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


M     1 

k'tu    2 


W 

A  Th 


3 
4 
5 


S  .    6 

S  ,    7 

Ml    8 

N  Til    9 

0  W  10 

'Th,  11 

,  F    12 

'  S    13 

S    14 

'  M  '  15  ! 

E  Tu  16 

I 

d  W  17 

Th  18 

F    19 

P    S    20 


S 


21 


S    M   22 

Tu  23 

•  W  24 

Th  25 

F,26| 

S  !  27 

I  S    28 

IE    m;29 

1  I 

'      Tu  30 
i       \V '  31 


3:38 
6.8 

4:28 
6.6 

5:18 
6.5 

0:07 
1.2 

0:54 
1.3 

1:89 
1.2 

2:20 
1.0 

3:02 
0.8 

3:44 
0.5 

4:25 
0.2 

5:08 
—0.1 

5:51 
—0.3 

0:23 

8.0 

1:16 
8.1 

2:03 
8.1 

2:54 
8.0 

8:45 

7.8 

4:42 
7.6 

5:44 
7.5 

0:29 
0.6 

1:35 
0.6 

•2:40 
0.4 

3:41 
0.2 

4:38 
0.0 

5:28 
—0.1 

0:00 
7.4 

0:45 
7.5 

1:30 
7.4 

2:14 
7.2 

2:56 
7.0 

3:42 

6.8 


10:08 
0.9 

11:05 
1.1 

12:01 
1.2 

6:08 
6.5 

6:.'>5 
6.6 

7:40 
6.8 

8:25 
7.1 

9:09 
7.5 

9:52 

7.8 

10:85 
8.0 

11:18 
8.2 

12:00 
8.3 

6:36 
—0.4 

7:26 
—0.4 

8:15 
—0.3 

9:08 
—0.1 

10:06 
0.1 

11:08 
0.2 

12:12 
0.3 

6:48 
7.4 

7:46 
7.6 

8:46 
7.7 

9:43 
7.9 

10:35 
8.0 

11:25 
8.0 

6:16 
—0.1 

7:03 
0.0 

7:50 
0.2 

8:36 
0.5 

9:24 
0.7 

10:10 
1.0 


15:55 
6.4 

16:50 
6.0 

17:43 
5.8 

12:65 
1.1 

13:42 
1.0 

14:23 
0.7 

15K)1 
0.3 

15:40 
0.0 

16:18 
—0.4 

17:00 
—0.7 

17:40 
—0.9 

18:22 
—1.0 

12:45 
8.2 

13:32 

8.0 

14:20 
7.8 

15:12 
7.5 

16:08 
7.1 

17:08 
6.8 

18:12 
6.6 

13:22 
0.2 

14:25 
0.0 

15:26 
—0.3 

16:20 
—0.6 

17:10 
—0.8 

17:58 
-0.8 

12:14 

7.8 

13:00 
7.6 

13:47 
7.2 

14:32 

6.8 

15:18 
6.4 

16:02 
6.1 


22:25 
0.7 

23:17 
1.0 


18:36 
5.7 

19:20 
5.8 

20:11 
6.0 

20:55 
6.8 

21:37 
6.7 

22:18 
7.1 

23:00 
7.5 

23:44 

7.8 


19:06 
—1.0 

19:52 
—0.8 

20:39 
—0.5 

21:30 
—0.2 

22:24 
0.1 

23:26 
0.4 


19:20 
6.5 

20:25 
6.6 

21:25 
6.9 

22:21 
7.2 

23:14 
7.3 


18:43 
—0.6 

19:26 
—0.4 

20:12 
0.0 

20:52 
0.3 

21:35 
0.7 

22:20 
1.1 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 

,  a  comparison  of  consecutive  heights  will  indicate  whether  It  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 

-  from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Siir\^ey  Charts  for  this  region,  and  which  is 

'  3.6  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 

minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  It. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0>>  is  midnight,  12»»  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. ) ,  and  whon  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  i.«  3:47  p.  m. 

#,  new  moon:    }),  Iflt  quar.;  O.  f^i^J  moon;  (£,  8d  quar.;  E,  moon  on  the  equator:  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P.  moon  in  apogee  or  perigee. 


FEBRUARY. 

MARCH. 

5  Dayof-| 

Time  and  Height  of  High  and 
Low  water. 

* 

• 

c 
6 

Day of— 

Time  and  Height  of  Hij 
Low  Water. 

fh  and 

S  w. 

Mo. 

1 

W.' 

Th 

Mo. 

1 

I 

I 

Th 

4:27 
6.7 

10:58 
1.1 

16:50 
5.9 

23:10 
L3 

A 

2:56 
7.1 

9:20 
0.6 

15:15 
6.3 

1 

21:29  ' 
1.0 

F 

2 

5:16 
6.6 

11:51 
L2 

17:40 
5.7 

23:55 
1.4 

F 

2 

8:40 
6.9 

10:06 
0.8 

16:00 
6.1 

22:13 
1.2 

S 

3 

6K)6 
6.6 

12:44 
LO 

18:34 
5.8 

•  ■         • 

•  •         • 

> 

S 

3 

4:29 
6.7 

10:55 
0.9 

16:50 
6.0 

23:02 
1.3 

s 

4 

0:45 
1.8 

6:56 

6.8, 

18.31 
0.8 

19:24, 
6.0 

s 

4 

5:18 
6.7 

11:46 
0.9 

17:45 
6.0 

23:58 
L3 

M 

5 

1:88 
LI 

7:46 
7.1 

14:20 
0.4 

20:15 
6.4 

N 

M 

5 

6:11 
6.8 

12:42 
0.7 

18:41 
6.3 

• 
■         •         « 

•    •    •  1 

N 

Tu 

6 

2:25 
0.8 

8:38 
7.4 

15:04 
0.0 

21:04 
6.9 

Tu 

6 

0:56 
LO 

7m 

7.0 

13:39 
0.4 

'  19:39  1 
6.6 

W 

7 

3:15 
0.4 

9:23 

7.8 

15:49 
-0.5 

21:50 
7.4 

W 

7 

1:54 
0.7 

8K)3 
7.3 

14:29 
0.0 

20:82 

7.1 

Th 

8 

4:00 
—0.1 

10K)9 

8.1 

16:81 
—0.8 

22:35 
7.9 

Th 

8 

2:47 
0.2 

8:55 
7.7 

.15:18 
—0.5 

21:22 

7.7  1 

O 

F 

9 

4:46 
—0.5 

10:54 
8.4 

17:10 
—1.1 

23:20 
8.8 

F 

9 

8:38 
—0.3 

9:45 
8.1 

16:05 
—0.9 

22:11 
8.2 

S 

10 

5:83 
-0.7 

11:39 
8.5 

17:59 
—1.2 

•         •         • 
■         ■         ■ 

O 

S 

10 

4:25 
-0.8 

10:32 
8.4 

16:49 
—1.2 

22:56 
8.6 

s 

11 

0K)6 
8.5 

6:18 
-0.9 

12:25 
8.5 

18:44 
— L2 

E 

s 

11 

5:12 
—1.2 

11:19 

8.6 

17:34 
—1.8 

28:43 
8.9 

E 

M 

12 

0:53 
8.6 

7:08 
—0.9 

13:11 
8.3 

19:29 
—1.0 

P 

M 

12 

6:00 
— L8 

12:06 
8.6 

18:20 
— L3 

•  •         • 

•  ■         • 

P 

Tu 

13 

1:40 

8.5 

7:55 
—0.7 

13:59 
8.0 

20:15 
—0.6 

Tu 

13 

0:80 

8.9 

6:48 
— L3 

12:51 

8.4 

19:05 
— LO 

w 

14 

2:80 
8.8 

8:48 
—0.5 

14:50 
7.5 

21:05 
-0.2 

W 

14 

1:18 
8.7 

7:37 
— LO 

13:41 
8.0 

19:55 
—0.6 

a  Th 

1 

15 

8:21 
8.0 

9:45 
—0.1 

15:45 
7.1 

22:01 
0.2 

Th 

15 

2:07 

8.4 

8:29 
—0.7 

14:31 
7.5 

20:45 
-0.1 

F 

16 

4:18 
7.6 

10:45 
0.2 

16:45 
6.7 

23K» 
0.7 

F 

16 

8K)0 
7.9 

9:26 
-0.2 

16:29 
7.0 

21:45 
0.5 

S 

17 

5:19 
7.8 

11:54 
0.4 

17:55 
6.8 

•  ■         • 

•  •         • 

(C 

S 

17 

3:58 
7.4 

10:29 
0.2 

16:32 
6.5 

22:50 
0.9 

s 

18 

0:18 
0.9 

6:25 
7.1 

18:07 
0.5 

19:05 
6.2 

s 

s 

18 

6:03 
7.0 

11:41 
0.6 

17:42 
6.2 

•         •         • 

■         •         • 

s   M 

19 

1:29 
0.9 

7:31 
7.1 

14:15 
0.2 

20:16 
6.4 

M 

19 

0:09 
LI 

6:10 
6.7 

12:57 
0.6 

18:58 
6.1 

iTu 

20 

2:39 
0.7 

8:35 
7.2 

15:18 
—0.1 

21:19 
6.7 

Tu 

20 

1:29 
LO 

7:23 
6.7 

14:07 
0.4 

20:11 
6.3 

W 

\ 

21 

3:39 
0.4 

9:33 
7.4 

16:12 
—0.3 

22:11 
7.0 

W 

21 

2:41 
0.7 

8:30 
6.8 

15:08 
0.1 

21:10 
6.7 

Th 

22 

4:30 
0.1 

10:25 
7.6 

16:56 
—0.5 

22:58 
7.3 

Th 

22 

3:37 
0.3 

9:26 
7.1 

15:57 
-0.1 

21:56 
7.1 

•    F 

23 

5:16 
—0.1 

11:11 
7.6 

17:39 
—0.5 

23:38 
7.5 

F 

23 

4:23 
0.0 

10:15 
7.2 

16:40 
—0.3 

22:85 
7.3 

S 

24 

6:00 
—0.2 

11:53 
7.6 

18:19 
-0.4 

■         •         • 

•           •           a 

• 

S 

24 

5:02 
-0.2 

10:55 
7.3 

17:15 
—0.2 

28:10 
7.6 

E     § 

25 

0:18 
7.6 

6:40 
-0.1 

12:35 
7.4 

18:56 
—0.2 

E 

s 

25 

5:36 
—0.2 

11:82 
7.3 

17:60 
—0.1 

23:48 
7.6 

M 

26 

0:55 
7.6 

7:18 
0.0 

13:15 
7.2 

19:34 
0.1 

M 

26 

6:13 
-0.2 

12:10 
7.2 

18:24 
0.0 

•         ■         « 

-    •    • 

Tu 

1 

27 

1:35 
7.4 

7:56 
0.2 

13:65 
6.9 

20:10 
0.4 

Tu 

27 

0:24 
7.6 

6:46 
—0.1 

12:45 
7.0 

18:58 
0.3 

w 

28 

2:14 
7.3 

8:37 
0.4 

14:35 
6.6 

20:48 
0.7 

A 

W 

28 

1:00 
7.5 

7:20 
0.0 

13:20 
6.9 

19:30 
0.5 

iTh 

29 

1:88 
7.4 

8:00 
0.2 

13:68 
6.7 

20:05 
0.7 

F 

30 

2:16 
7.2 

8:38 
0.4 

14:36 
6.5 

20:44 
1.0 

S 

31 

2:56 
7.1 

9:25 
0.5 

15:20 
6.8 

21:30 
LI 

1 
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s 

li 

M 

2 

Tq 

3 

W 

4 

Th 

5 

F 

6 

S 

7 

8 

8 

M 

S 

Tu 

10 

W 

" 

Th 

12 

F 

13 

S 

U 

S 

15 

M 

16 

Tu 

17 

W 

18 

Th 

19 

F 

20 

S 

21 

6 

22 

M 

23 

T„|24 

Wi25 

Th'a! 

F    27 

S    28 

si2e 

M 

» 

S;10      11^ 
&:42      11 :« 


l«:n 

^f^ 

J) 

Tu 

1 

17:09 

28:11 

W 

2 

fi.5 

'mm 

Th 
F 

3 

i 

13:W 

»:0l 

K 

S 

5 

s 

6 

M 

7 

16iW 

P 

Tu 

8 
9 

Th 

10 

12^8 

l>l:4o 
-(is 

^ 

F 

11 
12 

"t" 

^0^ 

8 

13 

15il6 

2I;S3 

M 

U 

'T. 

22:44 

c 

Tu 

15 

W 

16 

l"-" 

Th 

17 

19:M 

E 

F 

18 

»-M 

S 

19 

1S:M 

21:80 

8 

20 

'Vi 

7.! 

M 

21 

1«|« 

22j4S 

■* 

Tu 

22 

17:le 

23:14 

• 

W 

23 

'T. 

23^ 

Th 

24 

18:*) 

F 

25 

''i1 

'T^ 

" 

8 

26 

"r^ 

19:30 

S 

27 

"fi^ 

»:>0 

M 

28 

U:M 

"^^ 

Tu 

29 

«.« 

2l:S0 

W 
Th 

30 
31 

S:2fi  10:00 
7.1  0.2 
4:90      11:10 


22:80 

^1 

23:S4 

«.| 

s 

"■» 

M 

20r2S 

Tu 

21:1» 

Q 

Th 

s 

F 

■i3:46 

S 

";» 

M 

10:17 

Tu 

t'w 

22:BS 

'Th 

2S:S4 

B 

F 

S 

19:25 

8 

20:15 

A 

M 

^i^ 

Tu 

*'-i^ 

W 

22_|oa 

• 

Th 

22:43 

t-'lF 

28:17 

H 

23:55 

IS 

[m 

'™ 

Tu 

'li* 

W 

20:32 

Th 

21:15 

i 

F 

S 

Time  and  Heigh 
LowV 

[Of  High  .nd 

«4^ 

lh48 

.8K« 

6.28 

12:46 

19«2 

—6.1 

7:'» 

-6.1 

'tl 

-0.8 

7.5 

14t12 

—0.3 

8.5 

^^ 

fhSl 

^ 

^'«" 

4;12 

10:17 

18:28 

■Xi-M 

5:05 

'"9 

-JJ.5 

». 

~{a 

^7% 

^13 

0:20 

-1" 

11:5« 

I9a» 

8.1 

4" 

13:60 

■■*'o'^ 

Tt 

4.'3 

11^45 

""o^ 

't. 

9:37 

16:45 

6.8 

aa:n 

It 

"!i*s 

'VS 

iri) 

B:05 

"0" 

17:43 

0:34 

6.0 

12:42 

■a 

1^2 

7:14 

ass 

19S0 

ft 

SKn 

14:24 

^'> 

'HI 

%1 

'^6"S 

a):.^ 

937 

16:37 

21:33 

4M 

10*1. 

16:09 

■22,10 

4:41 

6.7 

66 

2i:46 

-Si's 

"7" 

'o'J 

-23j26 

5:51 

11*2 

17:56 

0il5 

-Si* 

11^ 

l>i:M 

*7*8 

7:10 

13:15 

".M 

1:31 

7:52 

14:00 

20:10 

7.6 

-S" 

"7^ 

-Vi 

"7*3 

9X7 

15:43 

'"^ 

AM 

1020 

16*7 

'T^ 

7.0 

"d'l 

"7^ 

2S:-19 

The  tides  Bre  plaosil  In  the  order  otwTurrenue.wtih  thel 
a  compKriBOn  of  coni<eoiiUve  heighu  will  Indicate  whether  11 
Ironi  .\le«u  Low  Water,  which  is  the  datum  ol  BnundiriKs  on 
3.6  feet  below  mean  sea  level.  To  UaA  the  depth  of  Hater,  a 
minus  (—)  alitn  Is  before  the  height,  til  whleh  case  subtract  i 

The  time  uaed  Is  Ea^teni  standard,  75th  meridian  W.;  0> 
(a.  m.),  all  greater  are  in  iheaftemoon  (p.  tn,),  and  when  dim 

•.  new  moon:  ;.  1st  quar.:  O.  'ul'  moon;  £.  3d  qu&r.; 
equator:  A.  P.  moon  In  apogee  or  perigM. 


the  Ca»t  aud 


flist  line  and  helghta  on  the  aecoad  111 
water.    TheheightB,  luleetandtenthi 
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JULY. 

fhand 

ArOUST. 

1 

SEPTEMBER. 

c  Dayof- 

c  ' 

Time  and  Heightof  Hi« 
Low  Water. 

• 

8 

Dayof— 

Time  and  Height  of  High  and 
Low  water. 

a 

8 

Dayof— 

Timeanc 

8:62 
—0.4 

LHeifhtof  Highand 
Low  Water. 

1  5 

W.  Mo. 

W. 
W 

Mo. 

1 

W. 

s 

Mo. 
1 

1 

1 

5:58 

6.8 

12:15 
0.8 

18:32 
7.6 

•  •        • 

•  ■        ■ 

p 

1:56 
0.1 

7:48 
6.5 

14:12 
0.6 

20:17 
7.5 

9:53 
7.0 

16:15 
0.0 

I 
22:08  ' 
7.6 

M     2 

1:07 
0.1 

7K)0 
6.8 

13:19 
0.3 

19:38 

7.8 

s 

Th 

2 

3:01 
—0.2 

8:57 
6.8 

15:18 
0.3 

21:19 
7.7 

o 

8 

2 

4:42 
—0.6 

10:42 
7.4 

17:04 
—0.3 

22:57 

7.7  { 

Tu    3 

2:10 
—0.2 

8K)5 
6.9 

14:22  . 
0.2 

20:32 
8.0 

F 

3 

S:48 
-0.5 

9:59 
7.1 

16:16 
0.0 

22:14 
7.9 

M 

3 

6:28 
—0.7 

11:25 
7.6 

17:49 
—0.4 

23:12 
7.7 

■p 

W 

4 

3:12 
-0.5 

9:05 
7.1 

15:22 
0.0 

21:28 
8.2 

o 

S 

4 

4:62 

—0.8 

10:52 
7.4 

17:09 
-0.2 

23:06 
8.0 

Tu 

4 

6:08 
—0.6 

12:06 
7.7 

18:30 
—0.4 

a             •            a 
■             ■             • 

s 

O 

Th 

5 

4:08 
—0.8 

10:05 
7.3 

16:20 
—0.1 

22:24 
8.8 

s 

5 

5:40 
-0.9 

11:42 
7.5 

18:01 
-0.3 

28:56 
7.9 

s 

W 

5 

0:23 
7.5 

6:48 
—0.4 

12:43 
7.6 

19:12 
-0.2 

F 

6 

5:00 
—1.0 

11:00 
7.5 

17:15 
—0.2 

23:17 
8.8 

M 

6 

6:27 
-0.8 

12:28 
7.6 

18:48 
-0.2 

•        ■        • 

a           ■           • 

Th 

6 

1:05 
7.2 

7:27 
0.0 

18:22 
7.6 

19:56 
0.0 

1 

S 

7 

.->:52 
—1.1 

11:56 
7.6 

18:10 
—0.2 

■         •         • 
•        •         • 

Tu 

7 

0:43 

7.7 

7:13 
—0,6 

13:12 
7.5 

19:38 
0.0 

F 

7 

1:44 
6.9 

8:05 
0.4 

14:02 
7.2 

20:35 
0.4 

8 

8 

0:10 

8.1 

6:43 
— LO 

12:46 
7.5 

19K)5 
—0.1 

E 

W 

8 

1:30 
7.4 

7:59 
—0.2 

13:67 
7.4 

20:28 
0.2 

S 

8 

2:24 
6.5 

8:42 
0.8 

14:42 
7.0 

21:20 
0.7 

M 

9 

1:02 

7.8 

7:36 
-0.7 

13:39 
7.3 

20:00 
0.1 

Th 

9 

2:17 
7.0 

8:44 
0.2 

14:43 
7.1 

21:17 
0.5 

A 

s 

9 

3:05 
6.2 

9:20 
L2 

16:27 
6.7 

22:05 
0.9 

Tu 

10 

1:52 
7.4 

8:27 
—0.3 

14:30 
7.1 

20:58 
0.4 

F 

10 

3:00 
6.5 

9:31 
0,7 

15:27 
6.9 

22:08 
0.8 

C 

M 

10 

8:48 
5.9 

10:05 
L5 

16:12 
6.5 

22:54 
L2 

will 

1 

2:49 
6.9 

9:22 
0.1 

15:24 
6.9 

22K)0 
0.6 

<c 

S 

11 

3:48 
6.1 

10:17 
1.1 

16:13 
6.6 

*  23:04 
LI 

Tu 

11 

4:37 
5.7 

10:55 
L6 

17:02 
6.8 

23:50 
L2 

'E   Th 

12 

8:42 
6.6 

10:16 
0.5 

16:19 
6.7 

23:00 
0.8 

s 

12 

4:37 
5.7 

11:06 
1.4 

17:01 
6.4 

28:59 
L2 

N 

W 

12 

6:31 
6.7 

11:51 
L7 

17:56 
6.4 

•  ■         • 

•  a             a 

C    F 

13 

4:40 
6.1 

11:12 
0.9 

17:10 
6.5 

•  •        • 

•  •        • 

A 

M 

13 

5:30 
6.5 

12:00 
L6 

17:52 
6.3 

•  •        • 

•  •         « 

Th 

13 

0:45 
LI 

6:28 

5.8 

12:52 
1.5 

18:52 
6.5 

S 

14 

0:02 
0.9 

5:45 

5.8 

12:10 
1.1 

18:06 
6.4 

Tu 

14 

0:54 
L2 

6:25 
5.6 

12:53 
1.6 

18:46 
6.4 

F 

14 

1:35 
0.8 

7:24 
6.2 

13:46 
LI 

19:46 
6.8 

1 

15 

IKK 
0.9 

6:45 
5.6 

13:07 
1.3 

18:67 
6.4 

W 

15 

1:42 
LO 

7:20 
5.6 

13:43 
1.5 

19:36 
6.6 

S 

15 

2:22 
0.4 

8:15 
6.7 

14:37 
0.6 

20:38 
7.2 

AJM 

16 

1:55 
0.8 

7:38 
6.6 

13:55 
L3 

19:41 
6.5 

N 

Th 

16 

2:26 
0.7 

8:08 
6.9 

14:28 
1.2 

20:22 
•   6.9 

s 

16 

3.-09 
0.0 

9:05 
7.3 

15:26 
0.0 

21:25 
7.7 

Tu 

17 

2:38 
0.6 

8:22 
5.7 

14:36 
L3 

20:25 
6.7 

F 

17 

3:06 
0.4 

8:52 
6.4 

15:10 
0.8 

21:08 
7.8 

M 

17 

8:50 
—0.4 

9:60 
7.9 

16:08 
-0.6 

22:11 
8.0 

! 

W 

18 

3:15 
0.5 

9:00 
5.9 

16:10 
LI 

21:01 
7.0 

S 

18 

3:43 
0.0 

9:36 
7.0 

15:50 
0.3 

21:53 
7.6 

• 

Tu 

18 

4:80 
-0.8 

10:35 

8.4 

16:54 
—0.9 

22:56 
8.8 

NTh 

19 

3:47 
0.3 

9:33 
6.2 

15:45 
0.9 

21:40 
7.3 

• 

s 

19 

4:20 
-0.4 

10:18 
7.4 

16:32 
-0.1 

22:37 
8.0 

E 

W 

19 

6:13 
—1.0 

11:20 

8.7 

17:40 
-1.2 

23:42 
8.4 

^ 

20 

4rJ0 
0.0 

10:07 
6.7 

16:16 
0.6 

22:20 
7.6 

M 

20 

5:00 
—0.7 

11:02 
7.9 

17:15 
—0.5 

28:20 
8.2 

Th 

20 

5:55 
—LI 

12:05 

8.8 

18:26 
—1.2 

•         •         • 

• 

S 

21 

4:53 
—0.3 

10:47 
7.1 

16:55 
0.8 

23:00 

7.8 

Tu 

21 

6:38 
—0.9 

11:45 
8.2 

17:58 
-0.7 

«         •         • 
•         •         • 

P 

F 

21 

0:26 
8.3 

6:40 
-0.9 

12:50 

8.7 

19:12 
—LI 

s 

22 

5:28 
—0.5 

11:27 
7.4 

17:36 
0.0 

23:42 
8.0 

W 

22 

0KB 

8.2 

6:20 
—1.0 

12:28 

8.4 

18:43 
—0.8 

S 

22 

1:14 
8.0 

7:26 
—0.6 

13:38 
8.6 

20:02 
—0.8 

M 

23 

6:07 
-0.7 

12:09 
7.7 

18:18 
-0.2 

•  ■        • 

•  •        • 

E 

Th 

23 

0:47 

8.2 

7:03 
—0.9 

13:14 

8.5 

19:30 
—0.8 

s 

23 

2:04 
7.6 

8:16 
—0.2 

14:30 
8.0 

20:56 
—0.4 

Tu 

24 

0.-25 
8.0 

6:47 
—0.7 

12:52 
7.9 

19:05 
—0.3 

F 

24 

1:33 
8.0 

7:48 
—0.6 

14:00 
8.3 

20:20 
—0.6 

M 

24 

2:66 
7.2 

9:11 
0.3 

15:24 
7.6 

21:67 
0.1 

W 

25 

1:08 
7.9 

7:27 
-0.7 

13:37 
8.0 

19:50 
—0.3 

S 

25 

2:22 
7.6 

8:35 
—0.8 

14:52 
8.0 

21:12 
—0.3 

i 

Tu 

25 

8:55 
6.7 

10:17 
0.8 

16:26 
7.1 

23:08 
0.5 

E 

Th  26 

1 

1:55 
7.7 

8:12 
-0.5 

14:23 
8.0 

20:39 
—0.2 

}) 

S 

26 

3:18 

7.2 

9:28 
0.2 

15:45 
7.6 

22:11 
0.1 

W 

26 

5:05 
6.3 

11:37 
L2 

17:35 
6.7 

a           •           • 
•           •           • 

F 

27 

2:41 
7.5 

9:00 
—0.2 

15:15 

7.8 

21:32 
0.0 

P 

M 

27 

4:10 

6.8 

10:27 
0.6 

16:43 
7.3 

23:18 
•     0.4 

Th 

27 

0:28 
0.6 

6^5      13:06 
6.1*     LI 

18:54 
6.6 

1          1 

28 

3:34 
7.2 

9:50 
0.1 

16:08 
7.7 

22:31 
0.2 

Tu 

28 

5:15 
6.4 

11:36 
0.9 

17:49 
7.0 

•           a           • 
a            •            a 

F 

28 

1:45 
0.4 

7:48 
6.8 

14:20 
0.6 

20:08 
6.8 

' 

S 

29 

4:30 
6.8 

10:47 
0.4 

17:08 
7.5 

23:87 
0.3 

S 

W 

29 

0:38 
0.5 

6:27 
6.2 

12:56 
LO 

19:00 
7.0 

S 

29 

2:47 
0.1 

8:50 
6.7 

16:17 
0.2 

21:14 
7.1 

M 

30 

5:33 
6.6 

11:50 
0.6 

18:08 
7.4 

•         •         • 

Th 

30 

1:48 
0.3 

7:46 
6.3 

14:14 
0.8 

20:10 
7.1 

8 

30 

3:40 
-0.2 

9:45 
7.2 

16:08 
-0.2 

22:04 
7.8 

Tu 

31 

0:48 
0.3 

6:40 
6.5 

13:00 
0.7 

19:13 
7.4 

F 

31 

2:56 
0.0 

8:55 
6.6 

15:20 
0.4 

21:14 
7.3 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrst  line  and  heights  on  the  second  line  of  each  day: 
a  comparimn  of  conaecutiTe  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
3.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  O^^  is  midnight,  12)>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }).  1st  quar.;  Oi  ^^11  moon;  ^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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WILLETS  POINT  (U.  S.  Engineer  School ) ,  NEW  YORK,  190.;. 


N 


K 


S 


E 


o 


NOVEMBER. 


p  I  Day  of— 

8i 


S    W.'Mo. 


Time  and  Height  of  High  and 
Low  water. 


Th'    1 

t 
F  1    2 


S 

s 


3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
W  14 
Th  15 
F    16 


N 

Tu 

W 

Th 

<c 

F 

S 

s 

M 

£ 

Tu 

s 

M 
Tu 
W 

Th 
F 

S 

M 
Tu 
W 
Th 

F 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


5r20 
0.1 

5:50 
0.3 

0:06 
6.8 

0:40 
6.7 

1:18 
6.6 

1:54 
6.6 

2:35 
6.5 

3:24 
6.5 

4:15 
6.6 

5:10 
6.7 

6:08 
7.0 

0:55 
0.3 

1:50 
0.0 

2:40 
—0.8 

3:30 
-0.6 

4:20 
—0.8 

5:10 
—0.8 

6K)0 
—0.6 

0:42 
7.9 

1:35 
7.6 

2:33 
7.2 

8:37 
6.8 

4:48 
6.5 

em 

6.5 

1:06 
0.4 

2:00 
0.3 

2:54 
0.2 

3:40 
0.2 

4:20 
0.8 

4:50 
0.5 


11:08 
7.6 

11:43 
7.6 

6:20 
0.5 

6:48 
0.7 

7:20 
0.8 

8:00 
1.0 

8:42 
1.1 

9:34 
1.1 

10:30 
1.1 

11:80 
0.9 

12:32 
0.6 

7:04 
7.5 

7:59 
7.9 

8:50 
8.4 

9:42 

8.7 

10:30 
8.9 

11:20 
8.9 

12:12 

8.8 

6:54 
—0.8 

7:60 
0.1 

8:54 
0.5 

10:08 
0.8 

11:29 
0.9 

12:48 
0.6 

7K)6 
6.7 

8:06 
6.9 

8:50 
7.1 

9:31 
7.3 

10:05 
7.3 

10:40 
7.4 


17:45 
—0.4 

18:17 
—0.2 

12:17 
7.5 

12:50 
7.4 

13:28 
7.2 

14:06 
7.0 

14:.'y2 
6.9 

15:42 
6.7 

16:35 
6.6 

17:33 
6.7 

18:32 
6.9 

13:31 
0.1 

14:27 
—0.4 

15:20 
—0.8 

16:10 
—1.2 

17:00 
—1.4 

17:50 
—1.5 

6:40 
—1.3 

13:00 
8.4 

14:00 
7.9 

14:55 
7.3 

15:57 
6.8 

17:14 
6.4 

18:30 
6.3 

13:50 
0.3 

14:40 
0.1 

15:28 
-0.1 

16:10 
—0.2 

16:46 
-0.3 

17:20 
—0.2 


23:40 
6.9 


18:50 
—0.1 

19:22 
0.1 

19:58 
0.2 

26:36 
0.4 

2121 
0.5 

22:10 
0.6 

23:02 
0.6 

23:58 
0.5 


19:30 
7.2 

20:25 
7.5 

21  .-20 

7.8 

22:10 
8.1 

23:00 
8.1 

23:50 

8.1 


19:35 
—0.9 

20:30 
—0.5 

21:36 
0.0 

22:44 
0.3 

23:58 
0.4 


19:42 
6.4 

20:40 
6.5 

21:80 
6.6 

22:10 
6.6 

22:42 
6.5 

23:10 
6.6 


DECEMBER. 


e  i  Day  of— 

8'— 1 — 

:si    W.  Mo. 


A     S 

N  M 

Tu 

\V 

Th 

F 

S 

s 

E   M 
Tu 
W 

Th 

F 

P|  S 
s'  s 

M 

Tu 
W 

Th 
F 

S 

s 

M 

Tu 

W 

Th 
F 

S 

M 


Time  and  Height  of  High  and 
Low  Water. 


D 
£ 


s 


1 

2 
3 
4 


5 


6 
I 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


5:18 
0.6 

5:45 
0.7 

0:10 
6.7 

0:47 
6.8 

1:28 
6.9 

2K)7 
7.0 

2:55 
7.0 

3:45 
7.1 

4:38 
7.2 

5:34 
7.4 

0:15 
0.3 

1:14 
0.1 

2:10 
—0.1 

3:07 
—0.8 

4KK) 
—0.5 

4:54 
-0.5 

5:50 
—0.6 

0:80' 
7.8 

1:24 
7.6 

2:20 
7.3 

3:20 
7.0 

4:24 
6.8 

5:26 
6.7 

0:80 
0.7 

1:32 
0.6 

2:27 
0.6 


11:10 
7.5 

11:43 
7.5 

6:16 
0.7 

6:54 
0.7 

7:30 
0.7 

8:14 
0.7 

9:05 
0.7 

10:00 
0.7 

10:58 
0.6 

12.-00 
0.4 

6:30 
7.6 

7:28 
8.0 

8:24 
8.3 

9:17 
8.5 

10:10 
8.7 

11:03 

8.7 

11:65 
8.6 

6:45 
—0.3 

7:42 
0.0 

8:45 
0.8 

9:55 
0.6 

11:04 
0.7 

12:15 
0.6 

6:30 
6.7 

7:28 
6.8 

8:14 
6.9 


3:10 
0.7 

8:54 
6.9 

3:50 
0.7 

9:85 
7.1 

4:20 
0.8 

10:10 
7.2 

4:50 
0.8 

10:42 
7.4 

5:17 
0.7 

11:16 
7.5 

17:48 
-0.2 

18:20 
—0.1 

12:-20 
7.5 

ISKX) 
7.4 

13:38 
7.4 

14:22 
7.1 

15:10 
7.0* 

16:00 
6.9 

16:58 
6.8 

17:56 
6.9 

13:00 
0.1 

14.-00 
—0.3 

14:58 
-0.7 

15:61 
—1.0 

16:45 
—1.8 

17:35 
—1.3 

18:28 
—1.2 

12:46 
8.3 

13:42 

7.8 

14:3^ 
7.3 

15:40 
6.8 

16:50 
6.3 

18:00 
6.1 

13:18 
0.5 

14:12 
0.3 

15:00 
0.2 

16:44 
0.1 

16:20 
0.0 

16:50 
0.0 

17:20 
—0.1 

17:50 
—0.2 


23:38 
6.7 


18:51 
—0.1 

19:26 
0.0 

20:04 
0.0 

20:46 
0.1 

21:34 
0.3 

22:22  I 
0.3 

28:18 
0.3 


18:.'>6 
7.0 

19:55 
7.2 

20:.52 
7.5 

21:50 
7.7 

22:42 

7.8 

23:35  . 
7.9 


19:20 
—1.0 

20:17 
—0.6 

21:16 
—0.2 

22:20 
0.2 

23:25 
0.5 


19:12 
6.1 

20:12 
6.1 

21H)4 
6.1 

21:44 
6.2 

22:16 
6.2 

22:40 
6.4 

23K)8 
6.6 

23:40 
6.9 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
3.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (—)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  O^*  is  midnight,  12*  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ) .  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon ;  for  instance,  15:47  is  3:47  p.  m. 

0,  new  moon;  J),  1st  quar.;  O.  ^"^1  moon;  ([,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

MARCH. 

• 

s 

8 

Day  ol— 

Time  and  Height  of  High  and 
Low  water. 

• 

i 

Day of— 

« 

Time  and  Height  of  High  and 
Low  Water. 

i 

A 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

1 

W. 

Th 

Mo. 
1 

W. 
Th 

Mo. 

1 

M 

0:46 
8.8 

7K)6 
0.5 

12:52 
3.9 

19:25 
0.2 

I 

1:86 
3.7 

8:15 
LO 

18:86 
8.2 

20:20 
0.8 

6:28 

0.8 

11:45 
8.6 

18:28 
0.8 

•  •        • 

•  •        • 

E  Tu 

Di 

2 

1:45 
8.7 

8:06 
0.7 

18:68 
8.6 

20:22 
0.4 

F 

2 

2:27 
3.7 

9:12 
1.1 

14:29 
3.0 

21:12 
0.9 

F 

2 

0:25 
3.9 

7:18 
1.0 

12:20 
3.4 

19:10 
1.1 

W 

3 

2:87 
8.8 

9:06 
0.8 

14:49 
8.4 

21:14 
0.6 

■ 

S 

3 

8:17 
3.8 

10K)5 
4.0 

15:29 
8.0 

22:01 
0.9 

D 

S 

3 

1:14 
8.8 

8:10 
1.1 

13:12 
3.2 

20K)4 
1.2 

A  Th 

4 

8S7 
8.8 

10:00 
0.8 

15:45 
8.2 

22:06 
0.6 

S 

4 

4:07 
8.9 

10:56 

0.8 

16:28 
3.1 

22:61 
0.8 

S 

4 

2:12 
3.7 

9:10 
1.0 

14:20- 
3.1 

21:10 
1.1 

1 

5 

4:12 
8.9 

10:50 
0.8 

16:88 
8.2 

22:47 
0.6 

M 

5 

4:65 
4.1 

11:40 
0.6 

17:20 
3.8 

28:88 
0.6 

N 

M 

5 

3:13 
3.8 

10:06 
0.9 

15:35 
3.2 

22:13 
0.9 

's 

6 

4:57 
4.1 

11:85 
0.6 

17:17 
8.2 

28:30 
0.6 

N 

Tu 

6 

6:40 
4.3 

12:21 
0.3 

18:02 
8.6 

•        •        • 

Tu 

6 

4:12 
4.0 

11:00 
0.6 

16:41 
8.4 

28:08 
0.7 

S 

7 

5:84 
4.3 

12:15 
0.5 

17:65 
8.8 

•        •        • 

«        •        • 

W 

7 

0:22 
0.4 

6:25 
4.6 

18:02 
0.0 

18:46 
8.9 

W 

7 

5:08 
4.2 

11:48 
0.3 

17:37 
8.8 

28:58 
0.3 

M 

8 

0:09 
0.5 

6:12 
4.4 

12:54 
0.3 

18:30 
8.5 

Th 

8 

1:05 
0.2 

7:05 
4.8 

18:46 
—0.3 

19:27 
4.2 

Th 

8 

6:58 
4.6 

12:83 
—0.1 

18:27 
4.2 

•  •         • 

•  •         • 

N 

Tu 

9 

0:47 
0.4 

6:50 
4.6 

18:32 
0.1 

19K)5 
8.7 

O 

F 

9 

1:46 
0.0 

7:48 
5.0 

14:28 
—0.6 

20:10 
4.5 

F 

9 

0:45 
0.0 

6:44 

4.8 

18:15 
—0.4 

19:10 
4.6 

O 

W 

10 

1:23 
0.4 

7:27 
4.8 

14:07 
—0.1 

19:42 
3.9 

S 

10 

2:80 
—0.1 

8:30 
5.1 

16:08 
-0.6 

20:68 
4.7 

O 

S 

10 

1:30 
—0.2 

7:27 
6.0 

18:56 
-0.6 

19:58 
4.9 

Th 

11 

2:00 
0.3 

8:06 
4.9 

14:47 
—0.3 

20:28 
4.2 

s 

11 

8:12 
-0.2 

9:11 
5.1 

15:45 
—0.6 

21:89 
4.8 

E 

s 

11 

2:16 
—0.4 

8:12 
6.2 

14:88 
—0.7 

20:86 
5.1 

F 

12 

2:39 
0.3 

8:45 
4.9 

15:27 
—0.3 

21:07 
4.3 

£ 

M 

12 

8:58 
—0.1 

9:66 
6.0 

16:28 
-0.4 

22:26 
4.8 

P 

M 

12 

8K)0 
-0.5 

8:55 
5.1 

16:20 
-0.6 

21:22 
5.2 

S 

13 

3:22 
0.2 

9:28 
4.9 

16:09 
—0.8 

21:65 
4.4 

P 

Tu 

13 

4:48 
0.0 

10:40 
4.7 

17:18 
—0.2 

28:17 
4.7 

Tu 

13 

3:48 
-0.5 

9:88 
5.0 

16:05 
—0.5 

22:08 
5.1 

s 

14 

4:10 
0.2 

10:12 

4.8 

16:53 
-0.3 

22:46 
4.6 

W 

14 

5:48 
0.2 

11:28 
4.4 

18K)6 
0.1 

•    •    • 

W 

14 

4:88 
—0.3 

10:25 

4.7 

16:51 
—0,2 

22:67 
4.9 

M,15 

6:01 
0.3 

10:59 
4.7 

17:40 
—0.1 

28:49 

4.4 

c 

Th 

16 

0:11 
4.6 

6:46 
0.4 

12:28 
4.0 

19:05 
0.8 

Th 

15 

5:80 
-0.1 

11:15 . 
4.4 

17:45 
0.1 

23:54 
4.7 

E 

Tu,  16 

1 

6.KX) 
•.4 

11:50 
4.4 

18:81 
0.1 

•  a           ■ 

•  ■          • 

F 

16 

1:16 
4.4 

7:58 
0.5 

18:81 
8.7 

20:12 
0.5 

F 

16 

6:82 
0.2 

12:11 
4.0 

18:47 
0.4 

•         •         • 
■         •         • 

r 

W 

17 

0:35 
4.4 

7:05 
0.6 

12:46 
4.1 

19:80 
0.2 

S 

17 

2:27 
4.3 

9:10 
0.5 

14:55 
8.6 

21:26 
0.4 

c 

S 

17 

0:54 
4.4 

7:40 
0.4 

13:25 
3.6 

20:00 
0.6 

Th 

1 

18 

1:40 
4.3 

8:16 
0.6 

13:60 
8.9 

20:35 
0.3 

S 

18 

3:37 
4.3 

lOfll 
0.4 

16:17 
8.5 

22:88 
0.3 

s 

s 

18 

2:06 
4.2 

8:55 
0.5 

14:52 
3.5 

21:15 
0.6 

F    19 

2:48 
4.4 

937 
0.6 

15:06 
3.7 

21:42 
0.2 

8 

M 

19 

4:48 
4.4 

11:25 
0.1 

17:28 
8.7 

28:85 
0.0 

M 

19 

3:20 
4.1 

10K» 
0.4 

16:16 
3.5 

22:25 
0.4 

p 

S 

20 

3:35 
4.5 

10:84 
0.3 

16:21 
3.7 

22:46 
0.1 

Tu 

20 

6:42 
4.6 

12:20 
—0.2 

18:28 
4.0 

•  ■        • 

•  ■        • 

Tu 

20 

4:80 
4.2 

11:08 
0.2 

17:20 
3.8 

23:28 
0.2 

1 

21 

4:65 
4.7 

11:86 
0.0 

17:30 
3.9 

28:43 
-0.1 

W 

21 

0:31 
—0.2 

6:36 
4.8 

18:09 
—0.4 

19:17 
4.2 

W 

21 

5:30 
4.4 

12:00 
—0.1 

18:15 
4.1 

•  •         • 

•  ■         • 

s    M  22 

1 

5:58 
4.9 

12:80 
-0.3 

18:80 
4.0 

■        •        • 
•        •        • 

Th 

22 

1:22 
—0.3 

7:25 
4.9 

13:55 
—0.5 

20:00 
4.4 

Th 

22 

0:20 
—0.1 

6:22 
4.6 

12:49 
—0.3 

19:00 
4.3 

Tu 

23 

0:40 
-0.3 

6:47 
6.1 

18:21 
—0.6 

19:26 
4.2 

• 

F 

23 

2:09 
—0.4 

8:10 
6.0 

14:38 
—0.6 

20:42 
.  4.5 

F 

23 

1:08 
—0.2 

7:10 
4.7 

13:82 
-0.4 

19:41 
4.5 

•  W 

24 

1:81 
—0.4 

7:87 
5.2 

14:10 
-0.7 

20:16 
4.8 

S 

24 

2:M 
—0.3 

8:62 
4.9 

16:18 
-0.5 

21:21* 
4.5 

• 

S 

24 

1:53 
—0.3 

7:60 
4.7 

14:11 
—0.4 

20:17 
4.6 

Th 

25 

2:22 
-0.4 

8:25 
5.2 

14:68 
-0.7 

21:02 
4.4 

E 

s 

25 

3:85 
-0.2 

9:30 

4.7 

15:65 
-0.8 

21:58 
4.4 

E 

s 

25 

2:82 
-0.3 

8:30 
4.6 

14:48 
-0.3 

20:50 
4.6 

F    26 

3:12 
—0.3 

9:11 
5.0 

15:43 
—0.6 

21:50 
4.4 

M 

26 

4:16 
0.0 

10.-08 
4.4 

16:86 
-0.1 

22:85 
4.3 

M 

26 

8:10 
—0.2 

9:03 
4.4 

15:24 
—0.1 

21:20 
4.6 

S    27 

8:59 
-0.1 

9:57 

4.8 

16:27 
—0.4 

22:88 
4.3 

Tu 

27 

4:58 
0.3 

10:42 
4.1 

17:11 
0.2 

28:10 
4.2 

Tu 

27 

8:48 
0.0 

9:40 
4.2 

15:55 
0.1 

21:54 
4.5 

S 

28 

4:46 
0.1 

10:40 
4.6 

17:12 
—0.2 

28:18 
4.1 

W 

28 

6:40 
0.6 

11:12 
3.8 

17:48 
0.6 

23:47 
4.0 

A 

W 

28 

4:24 
0.2 

10:00 
4.0 

16:27 
0.4 

22:24 
1.4 

E 

M 

29 

5:34 
0.3 

11:28 
4.2 

17:65 
0.1 

•         •         ■ 
■         •         • 

Th 

29 

5:00 
0.4 

10:28 
3.9 

16:54 
0.7 

22:56 
4.3 

Tu 

30 

0:02 
4.0 

6:24 
0.7 

12.-05 
8.8 

18:43 
0.4 

1 

F 

30 

6:39 
0.6 

11:00 
3.7 

17:22 
0.8 

23:35 
4.2 

W 

31 

0:47 
3.8 

7:17 
0.9 

12:51 
8.5 

19:80 
0.7 

S 

31 

6:22 
0.8 

11:40 
3.6 

18:02 
1.0 

•  •         « 

•  •         • 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 


minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian,  W.:  0«>  Is  midnight.  12»«  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12 give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar;  Q.  full  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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t 

APRIL. 

MAY. 

JUNE. 

• 

i 

N 

3) 

Day of— 

Time  and  Hei^tof  High  and 
Low  Water. 

• 

i 

Day  of 

• 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day  of 

Time  and  Height  of  Hi« 
Lowwater. 

rhand 

W. 

Mo. 
1 

W. 
Tu 

Mo. 
1 

W. 
F 

Mo. 
1 

0:20 
4.0 

7:16 
0.9 

12:30 
3.5 

18:67 
1.2 

3) 

0:35 
4.1 

7:88 
0.6 

13H)7 
3.7 

19:86 
1.0 

2H)2 
4,1 

8:60 
0.8 

14:55 
4.2 

21:30 
0.6 

M 

2 

1:15 
8.9 

8:18 
0.9 

18:85 
8.4 

20:16 
1.2 

W 

2 

1:85 
4.0 

8:82 
0.6 

14:18 
3.7 

20:64 
0.9 

£ 

S 

2 

3:06 
4.1 

9:60 
0.2 

16:00 
4.5 

22:35 
0.3 

Tu 

3 

2:20 
3.9 

9:20 
0.8 

14:52 
3.4 

21:32 
1.0 

Th 

3 

2:42 
4.0 

9:88 
0.5 

15:30 
3.9 

22:05 
0.7 

s 

3 

4:15 
4.1 

10:50 
0.0 

17.-00 

4.8 

23:»4 
0.0 

W 

4 

3:28 
3.9 

10:18 
0.6 

16:08 
3.6 

22:39 
0.7 

F 

4 

3:48 
4.1 

10:30 
0.2 

16.-34 
4.3 

23:04 
0.3 

M 

4 

6:20 
4.2 

11:46 
—0.2 

17:.57 
5.1 

•         •          • 
■          •          • 

Th 

5 

4:31 
4.2 

11:12 
0.2 

17:07 
4.0 

28:38 
0.3 

£ 

S 

5 

4:53 
4.3 

11.-28 
—0.1 

17:80 

4.7 

•  •         • 

•  •         • 

Tu 

5 

0:82 
—0.3 

6:20 
4.8 

12:40 
-0.3 

18:.50 
5.3 

F 

6 

5:29 
4.4 

12:00 
—0.1 

18K)0 
4.4 

■         •         • 
•         •         • ' 

H 

6 

0:00 
—0.1 

5:50 
4.5 

12:15 
—0.3 

18:23 
5.1 

P 

o 

W 

6 

1:25 
-0.6 

7:17 
4.4 

18:34 
—0.4 

19:42 
5.4 

S 

7 

0:25 
—0.1 

6:20 
4.7 

12:47 
-0.4 

18:49 
4.9 

M 

7 

0:55 
-0.4 

6:42 
4.7 

13:06 
—0.5 

19:11 
5.8 

Th 

7 

2:17 
—0.8 

8:12 
4.6 

14r/7 
-0.4 

20:32 
5.4 

E 

H 

8 

1:13 
-0.4 

7:09 
4.9 

13:35 
—0.6 

19:34 
5.2 

9 

Tu 

8 

1:42 
-0.7 

7:34 

4.8 

13:58 
-0.6 

20KX) 
5.5 

s 

F 

8 

8:06 
—0.8 

9:06 
4.5 

16:20 
—0.3 

21r25 
5.3 

O 

M 

9 

2:00 
—0.6 

7:52 
5.0 

14:15 
—0.7 

20:20 
5.4 

W 

9 

2:82 
—0.8 

8:24 
4.7 

14:42 
—0.5 

20:49 
5.5 

S 

9 

4:00 
—0.8 

10.-02 
4.4 

16:14 
—0.2 

22:16 
5.1 

P 

Tu 

10 

2:45 
—0.7 

8:40 
5.0 

15:00 
—0.6 

21:05 
5.4 

Th 

10 

3:23 
-0.8 

9:16 
4.6 

15:38 
—0.4 

21:38 
•    5.3 

s 

10 

4:64 
-0.7 

10:56 
4.8 

17:10 
0.0 

23:10 

4.S 

W 

11 

3:85 
-0.7 

9:25 
4.9 

15:46 
—0.4 

21:52 
6.3 

S 

F 

11 

4:15 
—0.7 

10:08 
4.4 

16:25 
-0.1 

22:28 
5.1 

M 

11 

6:46 
—0.6 

11:55 
4.1 

18:10 
0.2 

•  ■         • 

•  •          ■ 

Tb 

12 

4:26 
—0.6 

10:15 
4.6 

16:88 
—0.2 

22:43 
6.1 

S 

12 

5:07 
-0.5 

11K)5 
4.2 

17:21 
0.2 

23:24 

4.8 

Tu 

12 

0.-06 
4.6 

6:48 
-0.2 

12:64 
4.0 

19:10 
0.4 

F 

13 

6:20 
—0.3 

11K)8 
4.3 

17:88 
0.2 

28:38 
4.7 

s 

13 

6:05 
—0.3 

12K)7 
4.0 

18:25 
0.4 

•         •         • 

(L 

W 

13 

1:08 
4.2 

7:89 
0.0 

13:54 
8.9 

20:14 
0.6 

8 

S 

14 

6:20 
0.0 

12:10 
8.9 

18:37 
0.5 

•         ■         ■ 

M 

14 

0:22 
4.4 

7:06 
0.0 

13:15 
3.8 

19:32 
0.5 

Th 

14 

2.-05 
8.9 

8:84 
0.2 

14:52 
3.9 

21:15 
0.7 

(L 

s 

15 

0:40 
4.4 

7:26 
0.2 

13:27 
3.6 

19:50 
0.6 

C 

Tu 

15 

1:29 
4.1 

8:10 
0.1 

14:26 
3.7 

20:42 
0.6 

£ 

F 

15 

3:05 
8.7 

9:80 
0.8 

15:46 
8.9 

22:14 

0.7 

M 

16 

1:50 
4.1 

8:85 
0.8 

14:46 
3.6 

21:05 
0.6 

W 

16 

2:88 
3.8 

9:10 
0.2 

15:82 

3.8 

21:50 
0.6 

S 

16 

4:06 
3.5 

10:28 
0.8 

16:36 
4.0 

23:06 
0.7 

Tu 

17 

8:04 
4.0 

9:42 
0.8 

16:00 
3.7 

22:10 
0.5 

Th 

17 

3:44 
3.8 

10:09 
0.2 

16:28 
8.9 

22:45 
0.5 

8 

17 

6K)1 
3.4 

11:12 
0.4 

17:22 
4.1 

23:56 

0.6 

W 

18 

4:10 
4.0 

10:43 
0.2 

17:08 
3.9 

28:15 
0.3 

£ 

F 

18 

4:45 

3.8 

11:02 
0.1 

17:18 
4.1 

28:36 
0.4 

A 

M 

18 

5:53 
3.4 

11:55 
0.4 

18:02 
4.2 

•            •          * 

Th 

19 

5:15 
4.1 

11:35 
0.0 

17:55 
4.1 

•  •         • 

•  ■         • 

S 

19 

5:38 
3.8 

11:60 
0.1 

18:02 
4.2 

•  •         • 

•  «         • 

Tu 

19 

0:40 
0.5 

6:38 
8.4 

12:36 
0.4 

18:40 
4.3 

F 

20 

0:02 
0.1 

6:05 
4.2 

12:23 
-0.1 

18:35 
4.3 

s 

20 

0:25 
0.8 

6:26 
3.8 

12:82 
0.1 

18:40 
4.4 

w 

20 

1:20 
0.4 

7:08 
3.4 

18:16 
0.6 

19:1=) 
4.4 

E 

S 

21 

0:60 
0.0 

6:50 
4.3 

13:05 
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19:17 
5.T 

S 

7 

6:54 

.       4.8 

12:08 
—0.3 

18:23 
5.0 

•  •         • 

•  «         * 

.M     7 

1 

0:16 
-0.4 

621 

4.8 

12:28 
—0.4 

18:47 
5.5 

Th 

7 

1:41 
-0.7 

7:50 
4.7 

18:49 
—0.3 

20:f»y 
5.  7 

E 

s 

8 

0:35 
-0.3 

6:45 
5.0 

12:55 
—0.5 

19:10 
6.3 

9Tu    8 

1:07 
-0.6 

7:13 
4.9 

13:18 
—0.5 

19:36 
6.6 

F 

8 

2:82 
-0.7 

8:44 
4.7 

14:41 
—0.2 

20:.>J 
5-e. 

o 

M 

9 

1:25 
—0.6 

7:33 
6.1 

18:42 
—0.6 

19:68 
6.4 

W     9 

1:57 
—0.8 

8:04 
6.0 

14:07 
—0.4 

20.-26 
6.7 

S 

9 

8:24 
-0.7 

9:86 
4.6 

15:34 
0.0 

21:r.l» 
5.3 

p 

Tu  10 

2:14 
—0.7 

8:22 
5.1 

14:28 
—0.5 

20:45 
6.5 

Th  10 

2:47 
-0.7 

8:67 
4.9 

14:57 
-0.3 

21:16 

5.5 

s 

10 

4:15 
—0.6 

10:81 
4.5 

16:28 
0.2 

22:43 
5.1' 

W   11 

8:04 
-0.7 

9:11 
5.0 

15:17 
-0.4 

21:34 
6.4 

S 

F    11 

3:39 
—0.6 

9:49 
4.7 

15:50 
0.0 

22:07 
5.3 

M  ,  11 

6:08 
—0.8 

11:28 
4.3 

17:27 
0.5 

23:3r-. 
4.7 

Th  12 

3:64 
-0.6 

10:01 
4.7 

16:07 
—0.1 

22:21 
5.1 

S    12 

4:82 
—0.4 

10:46 
4.4 

16:45 
0.2 

23:02 
5.0 

Tu  12 

1 

6:02 
—0.1 

1255 
4.2 

1S.-28 
0.7 

.     - 

F    13 

4:47 
—0.3 

10:68 
4.4 

17:00 
0.2 

28:21 
4.9 

S    13 

1 

6:28 
—0.2 

11:46 
4.2 

17:45 
0.6 

23:69 
4.6 

(L 

W  13 

0:83 
4.4 

6:56 
0.1 

13:23 
4.1 

19:31 

O.s 

s    S    14 

1 

5:45 
O.C 

11:58 
4.1 

18:01 
0.5 

•  •         • 

•  «         ■ 

M   14 

6:28 
0.0 

12:61 
4.0 

18:63 
0.7 

•  •         • 

•  •         « 

Th  14 

1 

1:32 
4.1 

7:61 
0.4 

14:19 
4.1 

'20:M 

o.y 

a    S,15 

0:2f 
4.6 

6:48 
0.2 

13:06 
3.9 

19:10 
0.7 

d  Tu  15 

1 

1:03 
4.4 

7:28 
0.2 

13:67 
4.0 

20:02 
0.8 

E 

F    15 

2:32 
3.9 

8:46 
0.6 

15:12 
4.1 

21  ;31 

M   16 

1.-26 
4.4 

7:54 
0.4 

14:19 
3.7 

20:24 

0.8 

1 W   16 

i 

2:07 
4.2 

8:30 
0.4 

15:00 
4.0 

21:10 
0.8 

S    16 

3:81 
3.7 

9:37 
0.6 

16:01 
4.2 

22  2r. 

o.v 

Tu  17 

1 

2:34 
4.3 

9:01 

0.4 

15:29 
3.9 

21:34 
0.7 

Th  17 

t 

3:11 
4.1 

9:29 
0.4 

15:66 
4.2 

22:09 
0.7 

S    17 

4:26 
8.7 

10:26 
0.7 

16:46 
4.3 

2;s:rj 
o.> 

W    18 

1 

3:40 
4.8 

10:03 
0.4 

16:29 
4.1 

22:35 
0.6 

E 

F 

18 

4:11 
4.1 

10:21 
0.4 

16:45 
4.3 

23:00 
0.6 

A 

M   18 

5:15 
8.6 

11KJ9 
0.7 

17:27 
4.4 

23:.x^ 
0.7 

Th  19 

1 

4:40 
4.3 

10:59 
0.3 

17:18 
4.3 

23:28 
0.4 

S    19 

5:05 
4.0 

11K)9 
0.4 

17:27 
4.4 

23:47 
0.6 

Tu  19 

6:69 
3.6 

11:48 
0.7 

18:07 
4.5 

. 

F    20 

5:33 
4.4 

11:46 
0.2 

18:03 
4.5 

•  ■         • 

•  •         • 

S   20 

5:51 
4.0 

11:50 
0.4 

18:06 
4.5 

•  •         ■ 

•  •         • 

W  20 

0:34 
0.6 

6:87 
8.6 

12:23 
0.7 

lM4!i 
4.6 

E  ;  S    21 

1 

0:14 
0.3 

6:20 
4.6 

12:28 
0.1 

18:42 
4.6 

M   21 

0:-28 
0.4 

6:32 
4.0 

12:27 
0.4 

18:41 
4.6 

•  Th  21 

1:09 
0.4 

7:10 
3.7 

12:68 
0,7 

l:?:*JL' 
4.7 

S'22 

0:55 
0.2 

7:01 
4.4 

13:04 
0.2 

19:16 

4.7 

A  Tu  22 

1:04 
0.8 

7:09 
3.9 

13K)0 
0.5 

19:16 
4.7 

K    F    22 

1:45 
0.3 

7:43 
8.8 

13:31 
0.7 

19:V 

■i.T 

• 

M   23 

1:81 
0.1 

7:37 
4.3 

13:37 
0.2 

19:48 
4.7 

•  W  23 

1:38 
0.3 

7:39 
3.9 

13:28 
0.6 

19:48 
4.7 

;  S    23 

1 

2:21 
0.2 

8:18 
8.8 

14K>5 
0.7 

20::?: 

4.7 

Tu  24 

2:05 
0.2 

8:09 
4.2 

14:05 
0.4 

20:19 

4.6 

Th  24 

1 

2:11 
0.2 

8:09 
3.8 

13:57 
0.7 

20:21 
4.6 

§    24 

2:69 
0.1 

8:64 
3.9 

14:44 
0.6 

21:1»» 
4  7 

A 

W  25 

2:38 
0.2 

8:39 
4.0 

14:32 
0.6 

20:50 
4.-5 

F    25 

2:44 
0.2 

8:39 
3.8 

14:26 
0.7 

20:54 
4.6 

M   25 

8:38 
0.0 

9:36 
4.0 

15:2K 
0.6 

21 -M 

4.6 

Th  26 

1 

3:10 
0.3 

9:06 
3.9 

0.7 

21:21 
4.5 

N 

S    26 

3:19 
0.2 

9:11 
3.8 

15:00 
0.8 

21:30 
4.5 

Tu  26 

4:19 
0.0 

10:'28 
4.1 

16:15 
0.6 

22  ->'» 

4.4 

F    27 

3:43 
0.4 

9:35 

3.8 

15:28 
0.8 

21:56 
4.4 

S    27 

3:58 
0.2 

9:50 
3.8 

15:41 
0.8 

22:09 
4.4 

W   27 

6:03 
0.1 

11:14 
4.2 

17K>S 
0.6 

2:4  :^ 

4.;^ 

S    28 

4:19 
0.5 

10:09 
3.7 

16:04 
0.8 

22:33 
4.2 

M   28 

4:39 
0.3 

10:36 

3.8 

16:27 

O.H 

22:52 
4.8 

Th  28 

1 

6:50 
0.2 

12:10 
4.2 

1HK)9 
0.7 

• 

N    S    29 

5:00 
0.5 

10:51 
3.7 

16:46 
0.9 

28:18 
4.1 

Tu  29 

1 

5:25 
0.3 

11:29 
3.8 

17:21 
0.9 

23:44 
4.1 

I 

F    29 

0:16 
4.1 

6:44 
0.3 

13:11 
4.3 

19:17 
0.7 

1 

5:48 
U.6 

11:44 
3.6 

17:40 
1.0 

•  •         ■ 

•  •         • 

W  30 

6:16 
0.4 

12:30 
3.9 

18:22 
0.9 

•  ■         • 

•  •         • 

8    30 

1:18 
4.0 

7:41 
0.4 

14:14 
4.4 

2f-n2t 
0.7 

1       1 

D  Th  31 

0:41 
4.0 

7:11 
0.4 

13:3(1 
4.0 

19:89 

0.8 

' 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  da v 
a  comparison  of  consecutive  heights  will  Indicate  whether  it  is  high  or  low  water.    The  heights  in  feet  and  tenths,  are  i^okoneti 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  ('oast  and  Geodetic  Survey  Charts  for  this  region,  and  which  i* 
2.3  feel  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (  — )  sign  is  before  the  height,  in  which  ca.se  subtract  it. 

The  time  used  is  flastcrn  Standard,  75th  meridian,  W.:  0»»  is  midnight,  12»>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12give  the  times  after  noon;  for  instance.  15:47  is S:47  p,  m. 

9,  now  moon;  J).  1st  quar.;  Q.  full  moon;  (J,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A.  P,  moon  in  apogee  or  perigee. 
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Day  of— 

JULY. 

AUGUST. 

SEPTEMBER. 

■ 

Time  and  Heisrht  of  High  and 
Low  Water. 

"'  Day  of — ' 

0  '           Time  and  Height  of  High  and 

1  W.  Mo.                   LowAVater. 

c  Day  of— 

8         - 

S    W.|Mo. 

Time  and  Helehtof  High  and 
Low  Water. 

W.  Mo. 

s!  1 

2:25 
3.9 

8:44 
0.3 

15:11 
4.6 

21:35 
0.5 

P 

W      1 

4:32 
3.9 

10:36 
0.3 

16:68 
4.9 

28:26 
0.1 

S       1 

j 

0K)7 
—0.1 

6:24 
4.4 

12:24 
0.0 

18:35 
5.0 

M     2 

3:36 
4.0 

9:48 
0.3 

16:17 
4.8 

22:40 
0.2 

8 

Th    2 

5:37 
4.1 

11:36 
0.1 

17:55 
5.1 

•         •         • 
■         •         • 

O    S  1    2 

0:55 
—0.3 

7:12 
4.6 

13:13 
-0.1 

19:23 
5.1 

Tu    3 

4:42 
4.1 

10:49 
0.1 

17:14 
5.1 

28:39 
-0.1 

F     3 

0:23 
—0.1 

6:36 
4.3 

12:33 
—0.1 

18:48 
5.3 

M     3 

1 

1:40 
-0.4 

7:55 
4.7 

13:58 
-0.1 

20:07 
6.1 

P  W     4 

5:46 
4.2 

11:47 
-0.1 

18K» 
5.4 

•         ■         • 
■         ■         ■ 

o 

S  I    4 

1:14 
-0.4 

7:28 
4.5 

13:25 
—0.2 

19:37 
5.4 

ITu    4 

1 

2-21 
—0.4 

8:35 
4.8 

14:40 
—0.1 

20:48 
4.9 

,0  ^^    ^ 

0:35 
—0.3 

6:44 
4.4 

12:43 
—0.2 

19K)2 
5.6 

S      5 

2:01 
-0.5 

8:15 
4.7 

14:15 
-0.2 

20:24 
5.4 

E 

W:      5 

1 

3K)1 
-0.3 

9:15 

4.8 

15:21 
0.1 

21:27 
4.7, 

F     6 

1 

1:27 
—0.5 

7:39 
4.6 

13:86 
-0.2 

19:52 
5:6 

M     6 

2:46 
—0.6 

•    9:01 
4.7 

15:02 
-0.1 

21:11 
5.2 

Th    6 

8:38 
0.0 

9:51 
4.6 

16:00 
0.2 

22:05 

4.4 

t     '  S      7 

2:18 
—0.7 

8:31 
4.7 

14:28 
-0.1 

20:42 
5.5 

Tu    7 

3:30 
-0.6 

9:45 
4.7 

15:46 
0.1 

21:55 

4.8 

F,    7 

4:15 
0.3 

10:28 
4.5 

16:40 
0.5 

22:42 
4.0 

!  S     8 

3:06 
—0.7 

9:21 
4.7 

15:19 
-0.1 

21:32 
ft.  3 

E;W         8 

4:12 
-0.3 

10:28 
4.6 

16:30 
0.3 

22:37 

4.5 

s ;  8 

4:49 
0.6 

11:07 
4.2 

17:20 
0.7 

23:19 
3.7 

M.    9 

3:55 
—0.6 

10:12 
4.6 

16:09 
0.1 

22:20 
5.0 

JTh    9 

4:54 
0.0 

11:11 
4.4 

17:16 
0.6 

23:20 
4.1 

A 

S      9 

5:23 
0.9 

11:47 
4.0 

18:02 
0.9 

23:56 
8.5 

Tu  10 

4:43 
-0.4 

11:01 
4.5 

17:01 
0.4 

23:09 
4.7 

F    10 

5:35 
0.4 

11:54 
4.2 

18:02 
0.8 

•  ■         > 

•  ■         • 

c  M ;  10 

5:59 
1.1 

12:80 
3.9 

18:31 
LI 

■         •         « 
•         •         • 

W   11 

6:30 
-0.1 

11:51 
4.3 

17:64 
0.6 

23:58 
4.3 

C 

S    11 

0:03 
3.8 

6:17 
0.7 

12:40 
4.1 

18:52 
1.0 

,Tu  11 

1      1 

0:41 
3.3 

6:44 
1.3 

13:23 
3.8 

19:47 
1.1 

E  Th  12 

1 

6:18 
0.2 

12:42 
4.2 

18:48 
0.8 

•         ■         • 
■         •         • 

S    12 

0:48 
3.5. 

7:01 
1.0. 

18:28 
3.9 

19:46 
1.2 

N 

W  12 

1 

1:38 
'3.2 

7:40 
L3 

14:19 
3.8 

20:47 
LI  ; 

C    F    13 

0:50 
8.9 

7:07 
0.5 

13:32 
4.1 

19:46 
1.0 

a;m  13 

1:38 
3.2 

7:48 
1.1 

14:18 
8.8 

20:43 
1.2 

,Th'l3 

2:46 
3.2 

8:47 
L3 

16:20 
3.9 

21:47  ' 
0.9 

S    14 

1:44 
3.6 

7:56 
0.7 

14:22 
4.0 

20:44 
1.1 

Tu  14 

2:36 
3.1 

8:40 
1.2 

15:12 
3.9 

21:40 
LI 

F    14 

8:52 
3.4 

9:5!) 
1.1 

16:17 
4.1 

22:42 
0.6 

S    15 

2:42 
8.4 

8:47 
0.9 

15:18 
4.0 

21:40 
1.1 

W  15 

3:37 
3.1 

9:35 
1.2 

16K)5 
4.0 

22:33 
1.0 

S  ,15 

4:48 
3.7 

10:52 
0.8 

17:10 
4.4 

23:30 
0.3  , 

A    M    16 

3:38 
3.3 

9:37 
0.9 

16.-01 
4.1 

22:32 
1.0 

N 

Th  16 

4:33 
3.3 

10:30 
1.0 

16:55 
4.2 

23:22 
0.7 

S 

16 

5:40 
4.1 

11:45 
0.4 

17:68 
4.6 

•  ■         ■ 

•  ft         ft 

Tu  17 

4:32 
3.8 

10:23 
0.9 

16:48 
4.2 

23:19 
0.9 

F    17 

5:24 
3.6 

11:22 
0.8 

17:43 
4.5 

•  ■         • 

•  ft         • 

M 

17 

0:17 
0.0 

6:26 
4.5 

12:33 
0.1 

18:46 
4.9 

W   18 

5:19 
.    3.4 

11:08 
0.9 

17:32 
4.4 

23:59 
0.7 

S    18 

0:06 
0.4 

6:10 
3.7 

12:08 
0.6 

18:28 
4.7 

• 

Tu'l8 

1:00 
-0.3 

7:12 
4.9 

13:20 
—0.2 

19:30 
5.0 

^'   Th  19 

6:01 
3.5 

11:51 
0.8 

18:13 
4.6 

•  •         • 

•  •         • 

•    1»    19 

0:48 
0.1 

6:53 
4.2 

12:53 
0.3 

19:12 
4.9 

E 

W   19 

1:43 
—0.5 

7:56 
5.1 

14:07 
—0.4 

20:16 
6.1 

'  F    20 

0:39 
0.4 

6:40 
3.7 

12:31 
0.7 

18:54 
4.7 

M   20 

1:30 
—0.2 

7:36 
4.4 

13:37 
0.1 

19:53 
5.0 

Th  20 

2:27 
—0.5 

8:40 
6.2 

14:52 
-0.4 

21:00 
5.0 

•    S    21 

« 

1:18 
0.2 

7:19 
3.9 

13:11 
0.6 

19:34 

4.8 

Tu  21 

2:12 
—0.3 

8:19 
4.7 

14:21 
0,0 

20:34 
6.0 

P 

F 

21 

3:10 
—0.4 

9:26 
5.2 

15:40 
—0.8 

21:47 
4.8 

S    22 

1:57 
0.0 

7:59 
4.1 

13:52 
0.4 

20:13 
4.9 

W  22         2:53 

—0.4 

9:02 

4.8 

15:06 
—0.1 

21:17 
4.9 

s  '22 

1 

8:55 
-0.2 

10:14 
5.0 

16:31 
—0.2 

22:37 
4.5 

M   23 

2:36 
—0.2 

8:38 
4.2 

14:34 
0.4 

20:53 
4.8 

E 

Th  23 

3:35 
—0.3 

9:48 
4.9 

15:54 
0.0 

22:02 
4.7 

S,23 

4:44 
0.1 

11:06 
4.8 

17:26 
0.1 

23:32 
4.2 

ITu  24 

3:16 
-0.2 

9:21 
4.4 

15:18 
0.3 

21:34 
4.7 

F    24 

4:18 
—0.2 

10:35 

4.8 

16:43 
0.1 

22:51 
4.5 

]VI   24 

5:40 
0.3 

12:04 
4.6 

18:27 
0.3 

... 
1 
1 

W  25 

3:58 
-0.2 

10:07 
4.5 

16:05 
0.3 

22:18 
4.6 

1  S    25 

5:05 
0.0 

11:27 
4.7 

17:38 
0.3 

23:42 
4.7 

1   Tu  25 

0:36 
3.9 

6:43 
0.6 

18:08 
4.4 

19:35 
0.5 

K  Th  26 

4:41 
—0.1 

10:56 
4.5 

16:56 
0.4 

23:04 

4.4 

J)    S    26 

1 

5:57 
0.3 

12:23 
4.5 

18:40 
0.6 

■         •         • 
•         ft         ft 

W  26 

1:50 
3.8 

7:55 
0.8 

14:12 
4.8 

20:46 
0.5 

F    27 
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SANDY  HOOK  (The  Horseshoe),  NEW  JERSEY,  1906. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  i.s  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  i^ 
2.8  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  nnless  a 
minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  Oi^  is  midnight,  12''  is  noon;  all  hours  leas  than  12  are  in  the  foreaooo 
(a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p,  m. 

9,  new  moon;  }),  1st  quar.;  Q,  full  moon;  <£,  3d  quar.;  E,  moon  on  the  equator;  N.  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 


MAY. 


JUNE. 


fl  .  Day  of— 


N 

D 


W.  Mo. 
1 


s 

M 
Tu 
W 
Th 

F 

S 


E 

o 


M 

i 

P  Tu  10 
W  ^1 
Th  12 
F  !l3 


s    S 
M 


14 
15 
16 


Tu'l7 

W'18 

ThilO 

F|20 

E    S    21 

!  S'22 

•  i  M   23 

I       Tu'24 

W  25 

Th  26 

! 
F    27 

S  I  28 

I 

N    S|29 


Time  and  Height  of  High  and 
Low  Water. 


1:44 
0.7 

2:31 
0.8 

3:28 
0.8 

4:25 
0.7 

5:25 
0.6 

6:24 
0.4 

7:22 
0.2 

0:42 
5.5 

1:27 

5.7 

2:13 
5.8 

3:00 
6.0 

8:46 
5.9 

4:86 
5.8 

0:50 
-0.2 

1:43 
0.8 

2:41 
0.4 

8:48 
0.5 

4:.'>4 
0.6 

6:00 
0.5 

7:04 
0.4 

0:16 
5.0 

0:58 
5.1 

1:36 
6.2 

2:10 
5.2 

2:40 
5.3 

3:15 
5.4 

8:44 
5.4 

4:17 
5.5 

0:25 
0.7 

1:10 
0.7 


6:28 
5.3 

7:29 
5.3 

8:34 
5.8 

9:35 
5.3 

10:34 
5.4 

11:30 
6.5 

12:20 
5.7 

8:20 
0.0 

9:13 
—0.1 

10:04 
-0.1 

10:54 
0.0 

11:46 
0.1 

12:40 
0.2 

5:85 
5.6 

6:42 
5.4 

7:55 
5.3 

9:00 
6.2 

lOKM 
5.1 

11:00 
5.1 

11:62 
5.1 

8:00 
0.4 

8:47 
0.4 

9:28 
0.4 

10:04 
0.5 

10:85 
0.5 

11:07 
0.5 

11:41 
0.6 

12:20 
0.7 

5:00 
6.5 

5:60 
5.5 


14:24 
0.8 

16:15 
0.8 

16:12 
0.7 

17:10 
0.6 

18:06 
0.4 

19:02 
0.2 

19:57 
0.2 

13:08 
5.7 

13:64 
5.6 

14:40 
6.5 

16:27 
5.3 

16:17 
6.1 

17:10 
4.8 

13:35 
0.4 

14:31 
0.4 

15:31 
0.4 

16:3b 
0.6 

17:40 
0.5 

18:89 
0.0 

19:33 
0.4 

12:36 
5.1 

13:16 
5.0 

13:52 
4.9 

14:24 

4.8 

14:55 
4.7 

16:28 
4.6 

16:01 
4.6 

16:41 
4.6 

18:04 
0.7 

13:52 
0.7 


18:55 
4.5 

20:00 
4.5 

21:05 
4.6 

22:08 

4.8 

28:06 
6.0 

23:54 
6.3 


20:46 
0.1 

21:34 
0.0 

22:20 
—0.1 

23:07 
0.0 

23:57 
0.1 


18:10 
4.6 

19:16 
4.5 

20:28 
4.4 

21:36 
4.5 

22:37 

4.7 

23:30 
4.9 


20:20 
0.3 

21:00 
0.4 

21:34 
0.4 

22:05 
0.5 

22:37 
0.6 

23:08 
0.7 

23:46 
0.7 


17:26 
4.6 

18:18 
4.6 
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Dayof- 
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D  Tu 
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Th 
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E 
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Mo. 


1 
2 
3 

4 
5 
6 
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Tu;    8 
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W,   9 

ThlO 
F    11 

:  s  12 


S    13 

M   14 

i       I 
d  Tu  15 

W  16 
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F    18 

S    19 


M 
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Tu'22 
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N 


Th  24 
F    25 

S    26 


S 


27 


M   28 


Tu 
W 


29 
30 


3)  Th'31 


Time  and  Height  of  High  and 
Low  water. 


1:58 
0.8 

2:62 
0.8 

8:64 
0.7 

4:66 
0.6 

6:66 
0.4 

7:00 
0.2 

0:17 
6.7 

1K)7 
6.9 

1:65 
6.1 

2:41 
6.2 

3:30 
6.1 

4:20 
5.9 

0:32 
0.1 

1:26 
0.3 

2:22 
0.4 

3:23 
0.5 

4:29 
0.6 

5:34 
0.6 

6:34 
0.6 

7:30 
0.5 

0:80 
5.3 

1:08 
6.4 

1:42 
5.4 

2:14 
6.5 

2:40 
5.5 

3:16 
5.6 

3:62 
5.6 

4:32 
6.6 

'0:42 
0.8 

1:31 
0.9 

2:25 
0.9 


6:47 
6.4 

7«) 
6.3 

8:58 
5.2 

10.02 
6.3 

11:00 
6.3 

11:54 
6.4 

7:69 
0.0 

8:66 
—0.1 

9:60 
—0.1 

10:40 
—0.1 

11:32 
0.0 

12:25 
0.1 

5:17 
5.7 

6:18 
5.6 

7:25 
6.3 

8:32 
5.1 

9:32 
5.0 

10:29 
4.9 

11:22 
4.9 

12:a5 
4.9 

8:16 
0.5 

9:02 
0.6 

9:39 
0.6 

10:13 
0.5 

10:44 
0.5 

11:19 
0.5 

11:55 
0.5 

12:38 
0.6 

5:19 
6.6 

6:14 
5.5 

7:15 
5.3 


14:42 
0.7 

15:38 
0.6 

16:34 
0.6 

17:30 
0.4 

18:26 
0.3 

19:20 
0.1 

12:44 
5.4 

13:34 
6.3 

14:18 
6.2 

16:06 
6.1 

16:00 
4.9 

16:54 
4.8 

13:18 
0.2 

14:10 
0.3 

15:06 
0.3 

16:04 
0.3 

17:03 
0.4 

17:56 
0.4 

18:53 
0.3 

19:40 
0.3 

12:46 

4.8 

13^ 

13:56 
4.6 

14:30 
4.6 

15:09 
4.5 

15:38 
4.6 

16:17 
4.6 

17:00 
4.6 

18:24 
0.6 

14:16 
0.7 

15:05 
0.7 


19:20 
4.6 

20:28 
4.7 

21:35 
4.9 

22:84 
6.2 

28:28 
6.4 


20:14 
0.1 

21:05 
0.1 

21:55 
0.0 

22:45 
0.0 

28:89 
0.1 


17:62 
4.6 

18:56 
4.6 

20:04 
4.6 

21:09 
4.7 

22:06 
4.9 

23K)0 
6.1 

23:47 
5.2 


20:22 
0.3 

21:00 
0.4 

21:34 
0.6 

22:04 
0.6 

22:40 
0.7 

28:20 
0.8 

28:58 
0.8 


17:48 
4.7 

18:50 
4.8 

19:55 
4.9 
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Day  of— 
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Tu 

W 

Th 
F 

S 


Mo. 


1 
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M   11 
Tu  12 


W 

Th 
F 

S 

s 

M 

Tu 

W 


13 
14 
15 
16 
17 
18 
19 
20 


Th  21 


F 

22 

S 

23 

8 

24 

M 

25 

Tu,26 


W 


27 


Th  28 


F 

S 


29 


Time  and  Height  of  High  and 
Low  Water. 


3:26 
0.8 

4.-27 
0.7 

6:32 
0.6 

6:35 
0.3 

7:40 
0.1 

0:45 
6.0 

1:85 
6.1 

2:24 
6.2 

3:14 
6.1 

4:02 
6.0 

0:12 
0.1 

1:05 
0.2 

1:58 
0.4 

2:64 
0.4 

3:54 
0.6 

4:56 
0.6 

6:66 
0.7 

6:51 
0.6 

7:44 
0.6 

0:87 
6.5 

1:15 
6.5 

1:46 
5.6 

2:24 
5.6 

2:56 
6.7 

3:32 
5.7 

4:10 
5.7 

0:22 
0.7 

1:10 
0.7 

2:03 
0.7 

3:02 

0.8 


8:24 
5.1 

9:28 
5.1 

10:33 
5.0 

11:30 
6.0 

12:22 
6.0 

8:41 
0.0 

9:37 
0.0 

10:29 
0.0 

11:17 
0.0 

12:07 
0.1 

4:55 
5.7 

5:62 
5.6 

6:63 
6.3 

7:54 
5.1 

8:.54 
4.9 

9:60 

4.8 

10:45 
4.7 

11:32 
4.6 

12:14 
4.6 

8:30 
0.6 

9:12 
0.6 

9:49 
0.6 

10:22 
0.4 

10:57 
0.4 

11:35 
0.4 

12:15 
0.4 

4:56 
5.6 

6:47 
6.6 

6:45 
6.2 

7:62 
5.0 


16K)0 
0.5 

16:56 
0.5 

17:54 
0.8 

18:50 
0.2 

19:47 
0.0 

13:11 
6.0 

14KK) 
6.0 

14:49 
4.9 

16:40 

4.8 

16:34 

4.8 

12:66 
0.2 

13:45 
0.2 

14:34 
0.2 

15:26 
0.2 

16:20 
0.2 

17:12 
0.3 

18:05 
0.3 

18:56 
0.3 

19:41 
0.3 

12:52 
4.5 

13:30 
4.6 

14.-04 
4.5 

14:40 
4.5 

15:15 
4.6 

15:55 
4.7 

16:38 

4.8 

13:00 
0.4 

18:46 
0.4 

14:35 
0.4 

15:30 
0.5 


21K)0 
5.1 

22:04 
5.3 

23:00 
5.5 

23:55 
5.8 


20:43  ' 

21:35  I 
0.0 

22r26 
0.0  , 

23:20  ' 
0.0 


17:30 
4.7 

18:28 
4.7 

19:.30 

4-8 

20:33 
4.9 

21:30 
5.0 

22:22 
5.1 

23:12 
5.3 

23:57 
5.4 


20:23  1 
0.4  . 

21.-00  I 
0.5  ' 

21:35  i 
0.5 

22:14  ! 
0.6  ' 

22:.55' 
0.6 

23:36 
0.7 


17:25 
4.9 

18r20 
4.9 

19.-25 
5.0 

20:32 
5.2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  lirst  line  and  heights  on  the  second  line  of  each  dav; 
a  comparison  of  connecutive  heights  will  indicate  whether  it  w  high  or  low  water.  The  heighten,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  CoaKt  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
2.6  feet  beluw  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (- )  8ign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  7.5th  meridian  W.;  O**  is  midnight,  r2»»  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  theuftenioon  (p.  m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  Instance,  16:47  is  3:47  p.  m. 

#,  new  moon;  };,  1st  quar.;  Q,  full  moon;  (X,  3d  quar.;  E,  moon  on  the  equat/)r;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULT. 


c  Day  of— 


W.  Mo. 


Time  and  HeF^ht  of  High  and 
LowWater. 


S 

M 

Tu 

P  W 

Th 


8 

c 


F 

S 


1 
2 
3 
4 
5 
6 
7 
8 


£ 


s 


M     9 
Tu  10 

W  11 

I 

Th  12 

I 

f'i3 
S  14 
S  15 
M  16 
Tu  17 
W '  18 
rh  19 


20 
S  21 
s!22 
M  23 
Tu  24 
W  25 

I'Th  26 
f'27 

3>    S    28 

8   29 

I 

M .  30 

:     t 

Tu  3; 


4:05 
0.7 

6;10 
0.6 

6:16 
0.5 

7:26 
0.3 

0:80 
5.9 

1:20 
6.0 

2:10 
6.1 

2:58 
6.0 

8:45 
5.9 

4:30 
5.7 

0A2 
C.4 

131 
0.4 

2:20 
0.6 

3:14 
0.6 

4:11 
0.7 

5:10 
0.7 

6:08 
0.6 

7:02 
0.5 

0:04 
6.5 

0:45 
5.6 

1:28 
6.7 

2:00 
5.7 

2:87 

6.8 

3:14 
6.8 

8:54 
6.7 

0:04 
0.6 

0:54 
0.6 

1:46 
0.6 

2:44 
0.7 

8:46 
0.7 

4:54 
0.7 


9K)0 
4.8 

10:08 
4.7 

11:10 
4.7 

12:04 
4.7 

8:27 
0.1 

9.-24 
0.2 

10:14 
0.2 

11:00 
0.1 

11:45 
0.0 

12:30 
0.2 

5:20 
5.4 

6:14 
5.2 

7:10 
5.0 

8:06 

4.8 

9:05 
4.6 

lOKtt 
4.5 

10:55 
4.5 

11:40 
4.5 

7:54 
0.4 

8:40 
0.5 

9:20 
0.3 

9:57 
0.8 

10:34 
0.2 

11:10 
0.2 

11:51 
0.3 

4:85 
5.6 

5:26 
5.4 

6:24 
5.1 

7:25 

4.8 

8:35 
4.6 

9:48 
4.5 


16:26 
0.4 

i7:00 
0.3 

U-25 
0.2 

192k 
0.2 

12:54 

4.8 

13:44 
4.7 

14:33 
4.8 

15:22 
4.8 

16:12 
4.9 

17:04 
4.9 

13:14 
0.2 

13:59 
.0.1 

14:45 
0.2 

16:36 
0.2 

16:26 
0.3 

17:18 
0.3 

18:10 
0.2 

19:00 
0.3 

12:22 
4.5 

13:02 
4.5 

13:40 
4.6 

14:17 
4.7 

14:56 

4.8 

15:36 
4.9 

16:18 
5.0 

12:35 
0.4 

13:22 
0.4 

14:10 
0.4 

15:01 
0.5 

16:00 
0.5 

17:02 
0.4 


21:37 
6.4 

22:88 
6.5 

23:85 
6.7 


20:26 
0.0 

21:20 
0.0 

22:11 
0.0 

2S-02 
0.0 

23:54 
0.2 


17:52 
4.9 

18:50 
4.9 

19:50 
4.9 

20:47 
5.0 

21:40 
5.1 

22:30 
5.3 

28:18 
5.4 


19:46 
0.4 

20:29 
0.4 

21:09 
0.4 

21:60 
0.5 

22:81 
0.5 

28:16 
0.6 


17:02 
5.1 

17:56 
5.2 

18:58 
6.2 

20:08 
5.3 

21:17 
6.3 

22:22 
5.4 
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S 
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M 
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1 
2 
3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 


Time  and  Height  of  High  and 
Low  Water. 


Tu'28 

wl29 

Th  30 

F   31 


6:00 
0.6 

7:12 
0.4 

0:17 
5.8 

1:08 
6.8 

1:67 

6.8 

2:43 
6.8 

8:26 
6.7 

4:07 
6.6 

0:17 
0.3 

1:02 
0.4 

1:47 
0.6 

2:36 
0.7 

3:26 

0.7 

4:22 
0.7 

6:19 
0.7 

6:15 
0.6 

7:10 
0.4 

0:13 
5.6 

0:57 
5.7 

1:38 
5.8 

2:17 
6.9 

2:67 
6.8 

3:87 
5.7 

4:20 
5.5 

0:87 
0.4 

1:32 
0.5 

2:28 
0.6 

8:32 
0.7 

4:40 
0.7 

5:51 
0.6 

6:5H 
0.6 


10:56 
4.6 

11:50 
4.6 

8:16 
0.2 

9:10 
0.8 

9:67 
0.2 

10:40 
0.2 

11:20 
0.2 

12:00 
0.2 

4:48 
6.3 

6:83 
6.1 

6:28 
4.9 

7:16 
4.7 

8:13 
4.5 

9:19 
4.4 

10:13 
4.4 

11:07 
4.6 

11:52 
4.6 

8K)1 
0.8 

8:47 
0.2 

9:28 
0.1 

10:07 
0.1 

10:47 
0.1 

11:28 
0.2 

12:13 
0.2 

6:07 
6.2 

6:02 
4.9 

7:06 
4.6 

8:17 
4.4 

9:82 
4.3 

10:42 
4.4 

11:38 
4.5 


18K)7 
0.8 

19:12 
0.8 

12:42 
4.7 

13:30 
4.9 

14:17 
4.8 

16K)3 
4.9 

15:48 
6.0 

16:82 
6.0 

12:41 
0.2 

13:23 
0.2 

14K)6 
0.2 

14:60 
0.8 

15:41 
0.4 

16:83 
0.5 

17:28 
0.5 

18:20 
0.4 

19:10 
0.3 

12:34 
4.7 

13:16 
4.8 

13:54 
5.0 

14:38 
5.2 

15:14 
5.8 

15:58 
5.4 

16:42 
5.4 

12:59 
0.3 

13:47 
0.4 

14:42 
0.4 

15:42 
0.4 

16:48 
0.4 

17:64 
0.3 

19:02 
0.3 


28:22 
5.6 


20:18 
0.1 

21:09 
0.0 

22:00 
0.0 

22:46 
0.1 

28:31 
.0.3 


17:15 
6.0 

18:06 
6.0 

18:59 
5.0 

19:57 
6.1 

20:53 
6.1 

21:48 
5.3 

22:38 
6.8 

28:28 
6.5 


19:59 
0.8 

20:43 
0.2 

21:28 
0.2 

22:13 
0.2 

22:58 
0.2 

28:48 
0.3 


17:34 
6.4 

18:87 
5.8 

19:47 
5.3 

21:01 
5.3 

22:18 
6.3 

28K)5 
5.4 


S£PT£MB£R. 


o 


A 

N 


£ 


Day  of— 


W. 


Mo. 


Time  and  Height  of  High  and 
Low  Water. 


s 

1 

H 

2 

M 

3 

Tu 

4 

W 
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Th 
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7 

S 
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s 

•9 

M 

10 

Tu 

11 

W 

12 

Th 

13 
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14 

S 

15 

s 

16 

M 

17 

Tu 

18 

W 

19 

Th 

20 

F 

21 

S 

22 

s 

23 

M 

24 

Tu 

25 

W 

26 

Th 

27 

F 

28 

S 

29 

S    30 


oxfi 

6.5 

0:57 
6.6 

1:48 
6.6 

2:24 
6.5 

8:08 
6.4 

8:41 
6.2 

4:18 
6.1 

0:81 
0.6 

1:12 
0.6 

1:67 
0.7 

2:46 
0.7 

3:38 
0.7 

4:33 
0.7 

5:31 
0.6 

6:25 
0.4 

7:20 
0.3 

0:28 
6.7 

1:12 
6.8 

1:68 

6.8 

2:36 
6.7 

3:19 
5.5 

4:04 
5.3 

0:23 
0.2 

1:18 
0.4 

2:16 
0.6 

8:17 
0.5 

4:24 
0.6 

5:83 
0.7 

6:38 
0.7 

7:37 
0.5 


8:00 
0.5 

8:52 
0.4 

9:87 
0.8 

10:16 
0.2 

10:62 
0.2 

11:28 
0.2 

12:06 
0.3 

4:67 
4.9 

6:38 

4.8 

6:27 

.  ^-^ 

7:22 
4.5 

8:24 
4.4 

9:27 

4.5 

10:27 
4.6 

11:19 

4.8 

12:04 
5.0 

8:10 
0.8 

8:56 
0.2 

9:37 
0.1 

10:20 
0.1 

11:03 
0.2 

11:49 
0.2 

4:53 
6.0 

6:48 
4.8 

6:62 
4.5 

8:05 
4.4 

9:18 
4.4 

10:27 
4.5 

11:25 
4.7 

12:14 

4.8 


12:31 
4.7 

13:18 

4.8 

14:02 
6.0 

14:43 

6.1 

15:22 
5.1 

16:01 
6.2 

16:38 
6.2 

12:44 
0.8 

13:25 
0.4 

14:08 
0.6 

14:66 
0.6 

15:48 
0.6 

16:44 
0.7 

17:41 
0.5 

18:36 
0.4 

19:28 
0.8 

12:48 
5.2 

18:30 
5.4 

14:12 
6.6 

14:64 
6.7 

15:88 
5.7 

16:28 
5.7 

12:88 
0.3 

13:29 
0.8 

14:26 
0.5 

15:27 
0.5 

16:29 
0.5 

17:43 
0.5 

18:52 
0.8 

19:64 
0.2 


20:05 
0.2 

2iK)0 
0.3 

21:48 
0.2 

22:29 
0.2 

23:10 
0.8 

28;50 
0.4 


17:16 
6.2 

18:06 
5.2 

19:02 
5.2 

20:00 
5.2 

20:69 
6.2 

21:55 
5.3 

22:49 
5.4 

23:40 
5.6 


20:19 
0.1 

21  .-08 
0.0 

21:66 
0.0 

22:43 
0.0 

23:32 
0.1 


17:17 
6.6 

18:20 
6.6 

19:81 
5.3 

20:46 
5.3 

21:53 
5.2 

22:53 
5.2 

28:51 
6.3 


The  does  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heifi:hts  on  the  second  line  of  each  day; 
a  comparifltn  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
2.6  feet  belov  mean  sea  level.  To  find  tlie  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  Mgn  is  before  the  height,  in  which  case  subtract  it. 

The  timeised  is  Eastern  Standard,  75th  meridian.  W.;  O^  is  midnight,  12»'  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greiter  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47 is  3:47  p.  m. 

#,  new  mion;  }),  Ist  quar.;  Q.  full  motm;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  p>erigee. 


PHILADELPHIA  (Cheatnnt  Street  Pier),  PENNSYLVANIA,  1906. 
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30 

31 


Time  and  Height  of  High  and 
Low  Water. 


1:28 
2.3 

2:25 
2.2 

3:19 
2.2 

4:10 
2.3 

4:56 
2.3 

6:41 
2.4 

6:22 
2.5 

0:80 
0.2 

1:11 
0.2 

1:68 
0.1 

2:84 
0.0 

3:20 
0.0 

4:05 
0.0 

4:54 
0.0 

5:48 
0.0 

0:88 
2.6 

1:85 
2.5 

2:86 
2.5 

3:40 
2.5 

4:43 
2.6 

5:45 
2.7 

0:05 
-0.1 

1:00 
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1:56 
—0.2 

2:46 
—0.2 

3:36 
—0.1 
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5:12 
0.1 

0:02 
2.4 

0:49 
2.3 

1:38 
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7:28 
0.3 

8:26 
0.5 

9:25 
0.5 

10:20 
0.6 

11:10 
0.5 

11:56 
0.5 

12:88 
0.3 

7Kn 
2.6 

7:42 
2.7 

8:24 
2.8 

9:05 
2.8 

9:48 
2.8 

10:82 
2.7 

11:16 
2.6 

12:05 
2.5 

6:45 
0.1 

7:44 
0.2 

8:50 
0.2 

9:57 
0.3 

11:04 
0.2 

12:06 
0.2 

6:40 
2.8 

7:36 
2.9 

8:24 
2.9 

9:14 
2.9 

10:00 
2.8 

10:45 
2.7 

11:30 
2.5 

6:d0 
0.2 

6:49 
0.4 

7:38 
0.5 


13:42 
2.2 

14.-40 
2.0 

16:38 
1.9 

16:85 
1.9 

17:27 
1.9 

18:12 
1.9 

18:54 
1.9 

18:19 
0.2 

14:00 
0.1 

14:40 
—0.1 

15:28 
—0.1 

16:04 
—0.2 

16:48 
—0.2 

17:34 
—0.2 

18:20 
—0.1 

12:56 
2.3 

13:52 
2.2 

14:55 
2.1 

16:08 
2.0 
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2.1 
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13:56 
0.0 

14:42 
—0.1 

15:28 
-0.2 

16:12 
—0.2 

16:54 
—0.1 

17:38 
—0.1 

12:14 
2.3 

13:00 
2.1 

13:48 
1.9 


19:60 
0.2 

20:40 
0.3 

21:29 
0.8 

22:23 
0.3 

23:05 
0.3 

23:50 
0.8 


19:82 
2.0 

20:10 
2.1 

20:45 
2.2 

21:25 
2.3 

22:08 
2.8 

22:54 
2.4 

28:45 
2.4 


19:10 
0.0 

20:05 
0.1 
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22:02 
0.1 

28:05 
0.0 


19:18 
2.2 

20:10 
2.3 

21:00 
2.4 
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2.4 

22:28 
2.5 
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0.2 
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Time  and  Height  of  High  and 
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Th  22 


23 
24 
25 

26 
27 
28 


2.-28 
2.2 

3:19 
2.2 

4:06 
2.2 

4:56 
2.3 

5:42 
2.4 

6:80 
2.5 

0:45 
0.1 

1:82 
0.0 

2:18 
—0.1 

8:04 
—0.2 

8:52 
-0.2 

4:40 
—0.2 

5:34 
-0.2 

0:18 
2.6 
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2.6 
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4:28 
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8:44 
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2.7 

11:46 
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6:28 
0.0 

7:26 
0.1 

8:30 
0.2 

9:12 
0.3 

10:53 
0.3 

11:58 
0.3 

12:51 
0.2 

7:25 
2.7 

8:12 
2.7 

8:57 
2.7 

9:40 
2.6 

10:20 
2.5 

11:00 
2.4 

11:37 
2.2 

6:06 
0.3 
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16:28 
1.7 

17:24 

1.8 

18:11 
1.8 

18:58 
2.0 

18:82 
0.0 

14:15 
-0.1 

14:58 
—0.2 

16:41 
—0.8 

16:25 
—0.8 

17:08 
—0.2 

17:58 
-0.2 

12:36 
2.4 

18:32 
2.2 

14:40 
2.0 

16:66 
1.9 

17:10 
2.0 

18:15 
2.1 

19:10 
2.2 

18:40 
0.0 

14:25 
0.0 

—0.1 

15:45 
—0.1 

16:22 
—0.1 

17.-00 
0.0 

17:40 
0.1 

12:15 
2.1 


20:40 
0.4 

21:29 
0.4 

22:18 
0.4 

23:10 
0.3 

23:58 
0.2 


19:44 
2.2 

20:28 
2.3 

21:06 
2.5 

21:50 
2.6 

22:38 
2.7 

23:25 
2.7 


18:45 
0.0 

19:42 
0.0 

20:42 
0.1 

21:47 
0.2 

22:51 
0.1 

23:55 
0.0 


19:58 
2.4 

20:40 
2.5 

21:22 
2.5 

22:02 
2.5 

22:44 
2.5 

23:25 
2.5 


18:20 
0.2 


MARCH. 


a 

8 


D 


N 


Day  of — 


W. 


O 
E 
P 


s 


£ 


Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

M 

Tu 
W 
Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

M 

Tu 

W 

Th 

F 

8 


Mo. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  ot  High  and 
Low  water. 


0:48 
2.3 

1:82 
2.2 

2:20 
2.2 

3:15 
2.1 

4:10 
2.2 

6:05 
2.3 

5:56 
2.5 

0:20 
0.1 

1:10 
-0.1 

2.-00 
—0.3 

2:47 
-0.8 

337 
-0.4 

4:30 
—0.4 

5:16 
-0.3 

6:10 
-0.1 

0:55 
2,7 

1:67 
^.6 

8K)7 
2.5 

4:16 
2.4 

5:20 
2.5 

6:22 
2.5 

0:50 
0.0 

1:40 
0.0 

2:25 
-0.1 

8:02 
-0.1 

3:40 
0.0 

4:18 
0.1 

4:52 
0.2 

5:31 
0.2 

0:02 
2.3 

0:48 
2.2 


6:50 
0.4 

7:86 
0.5 

8:80 
0.5 

9:27 
0.5 

1025 
0.5 

11:20 
0.3 

12:10 
0.2 

6:47 
2.6 

7:35 
2.7 

8:20 
2.8 

9:06 

2.8 

9:54 
2.8 

10:40 
2.7 

11:28 
2.6 

12:20 
2.8 

7:10 
0.1 

8:15 
0.2 

9:25 
0.3 

10:86 
0.4 

11:46 
0.3 

12:35 
0.2 

7:12 
2.5 

7:58 
2.6 

8:40 
2.6 

9:18 
2.5 

9:66 
2.4 

10:28 
2.3 

11:00 
2.2 

11:32 
2.0 

6:10 
0.3 

6:55 
0.4 


12:54 
1.9 

13:86 
1.8 

14:80 
1.7 

15:30 
1.7 

16:80 
L8 

17:30 
L9 

18:20 
2.1 

18K)0 
0.0 

18:45 
—0.2 

14:30 
—0.8 

15:12 
—0.4 

15:58 
—0.4 

16:42 
-0.8 

17:30 
—0.2 

18:24 
—0.1 

13.18 
2.2 

14:29 
2.0 

15:45 
2.0 

16-.66 
2.0 

17:66 
2.2 

18:50 
2.8 

18:21 
0.1 

14:00 
0.0 

14:40 
0.0 

15:15 
0.0 

15:50 
0.0 

16:24 
0.1 

17K)0 
0.2 

17:34 
0.8 

12K)8 
1.9 

12:50 
1.9 


19:00 
0.3 

19:46 
0.4 

20:86 
0.5 

21:35 
0.5 

22:80 
0.4 

23:28 

0.2 


19:10 
2.8 

19:55 
2.6 

20:41 
2.7 

21:20 
2.8 

22:14 
2.9 

28:01 
2.9 

28:50 
2.8 


19:20 
0.1 

2056 
0.2 

21:85 
0.2 

22:45 
0.2 

28:50 
0.1 


19:37 
2.4 

20:19 
2.5 

20:58 
2.6 

21:35 
2.6 

22:10 
2.5 

22:48 
2.4 

23:24 
2.4 


18:12 
0.4 

18:58 
0.4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  Indicate  whether  it  Is  high  or  low  water.  The  heignts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survev  Charts  for  this  region,  and  which  Is 
1.3  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height.  In  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.:  0*  is  midnight,  12»>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon ;  for  instance,  15:47  is  3:47  p.  m. 

•,  new  moon;  }),  1st  quar.;  Q,  full  moon;  (^,  Sd  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 


C3  Day  of— 


;s    W.  Mo. 


D 
M 


E 

o 

I 

p 


s 


E 


1 
2 


Tuj  3 
W!  4 
Th    5 


F 

6 

S      7 

1 
1 

S 

8 

M 

9 

Tu  10 

W 

11 

Th  12 

F    13 

S 

14 

S    15 

M   16 

Tu  17 

W|18 

Th 

19 

s 

M 


20 
21 
22 
23 


Tu  24 
W  25 


Th 


26 


F    27 

8    28 


N     ^ 


29 


M  i  30 


Time  and  Heiffhl  of  High  and 
Low  Water. 


1:32 
2.2 

2:25 
2.2 

3:'26 
2.2 

4:25 
2.3 

5:22 
2.4 

6:15 
2.5 

0:50 
—0.2 

1:40 
—0.4 

2:30 
—0.5 

3:18 
—0.5 

4:09 
—0.5 

4:59 
—0.3 

5:55 
—0.2 

0:36 
2.7 

1:42 
2.6 

2:48 
2.4 

4:00 
2.4 

5:05 
2.3 

6:02 
2.4 

0:35 
0.1 

1:20 
0.0 

2:04 
0.0 

2:40 
0.0 

3:14 
0.1 

3:60 
0.1 

4:24 
0.1 

5:00 
0.2 

5:39 
0.2 

0:05 
2.3 

0:50 
2.2 


7:45 
0.4 

8:42 
0.4 

9:40 
0.4 

10:45 
0.3 

11:35 
0.1 

12:25 
—0.1 

7:10 
2.7 

7:56 
2.8 

8:45 
2.8 

9:30 
2.7 

10:19 
2.6 

11K)9 
2.5 

12:04 
2.3 

6:62 
0.0 

7:57 
0.2 

9:06 
0.3 

10:14 
0.3 

11:14 
0.2 

0.1 

6:52 
2.4 

7:38 
2.4 

8:20 
2.4 

8:56 
2.3 

9:30 
2.2 

10.00 
2.2 

10:28 
2.1 

11.00 
2.0 

11:36 
2.0 

6:21 
0.2 

7:11 
0.3 


18:44 
1.8 

14:46 
1.8 

15:50 
1.9 

16:54 
2.1 

17:50 
2.3 

18:40 
2.5 

13:12 
—0.2 

14:00 
-0.4 

14:45 
—0.4 

15:30 
—0.4 

16:17 
—0.3 

17:09 
—0.2 

18:06 
—0.1 

13:06 
2.2 

14:15 
2.1 

15:30 
2.1 

16:38 
2.1 

17:40 
2.3 

18:27 
2.4 

12:50 
0.1 

13:32 
0.1 

14. -08 
0.1 

14:42 
0.0 

16:17 
0.1 

15:48 
0.2 

16:20 
0.2 

16:55 
0.3 

17:35 
0.4 

12:20 
1.9 

13:14 
1.9 


19:60 
0.5 

20:50 
0.6 

21:55 
0.4 

22:56 
0.2 

23:64 
0.0 


19:26 
2.7 

20:17 
2.9 

21:a5 
3.1 

21:66 
3.1 

22:44 
3.0 

23:40 
2.9 


19:05 
0.1 

20:12 
0.2 

21:27 
0.3 

22:38 
0.3 

23:40 
0.2 


19:14 
2.6 

19:64 
2.6 

20:32 
2.6 

21:08 
2.6 

21:40 
2.6 

•22:12 
2.6 

22:48 
2.5 

23:24 
2.4 


18:20 
0.4 

19:15 
0.5 


MAY 


8 

5^ 


Day  of— I 


E 


9 


S 


d 


E 


o 


N 


W.  Mo. 


Tu 
W 

Th    3 

fJ4 
S  5 
S     6 


M 
Tu 


S 


7 

8 


W|  9 
ThjlO 
F  111 
S  'l2 
S  13 
M  14 
Tu  15 

Wil6 

I 
Th  17 

F    18 

I 

S  ,19 
S  20 
m|21 
Tu  22 
W  23 
Th  24 
F   25 


26 


Time  and  Height  of  High  and 
Low  Water. 


1»    27 

M    28 

Tu  29 

W   30 

D  Th  31 : 


1:45 
2.2 

2:46 
2.2 

3:47 
2.2 

4:48 
2.3 

6:47 
2.4 

0:26 
-0.2 

1:20 
—0.4 

2:10 
—0.6 

3:00 
—0.5 

3:50 
—0.6 

4:42 
—0.4 

6:38 
—0.2 

0:20 
2.8 

1:20 
2.6 

2:26 
2.4 

3:31 
2.3 

4:37 
2.2 

6:38 
2.2 

0:16 
0.2 

• 

1:00 
0.2 

1:40 
0.2 

2:15 
0.1 

2:50 
0.1 

3:21 
0.1 

3:58 
0.1 

4:30 
0.1 

5:12 
0.1 

5:55 
0.1 

0:22 
2.3 

1:14 
2.2 

2:10 
2.2 


8:08 
0.3 

9:06 
0.3 

10:02 
0.2 

10:58 
0.1 

11:60 
—0.1 

6:40 
2.5 

7:30 
2.6 

8:20 
2.6 

9:10 
2.6 

10:00 
2.6 

10:60 
2.6 

11:60 
2.4 

6:32 
0.0 

7:36 
0.1 

8:40 
0.2 

9:40 
0.2 

10:40 
0.2 

11:30 
0.2 

6:30 
2.2 

7:16 
2.2 

7:66 
2.2 

8:30 
2.1 

9:03 
2.1 

9:32 
2.1 

10:00 
2.0 

10:30 
2.0 

11:10 
2.0 

12:10 
2.0 

6:45 
0.1 

7:36 
0.2 

8:32 
0.2 


14:16 
2.0 

15.-22 
2.1 

16:22 
2.3 

17:19 
2.4 

18:11 
2.7 

12:46 
—0.2 

13:30 
—0.3 

14:20 
—0.4 

15:08 
—0.4 

16:00 
—0.3 

16:50 
—0.2 

17:49 
0.0 

12:60 
2.3 

13:69 
2.2 

16:06 
2.2 

16:10 
2.3 

17:08 
2.4 

18:00 
2.4 

12:20 
0.1 

12:66 
0.1 

13:34 
0.1 

14:10' 
0.1 

14:45 
0.1 

16:16 
0.2 

16:48 
0.2 

16:26 
0.3 

17:04 
0.3 

17:55 
0.4 

12:.'>4 
2.1 

13:52 
2.1 

14:52 
2.3 


20:18 
0.4 

21:24 
0.3 

22:28 
0.2 

23:30 
0.0 


19:05 
2.9 

19:55 
8.1 

20:42 
3.2 

21:36 
8.2 

22:27 
8.1 

28:'20 
2.9 


18:50 
0.1 

19:57 
0.2 

21:10 
0.3 

22:26 
0.3 

23:'25 
0.3 


18:45 
2.5 

19:26 
2.6 

20:00 
2.6 

20:36 
2.6 

21:10 
2.6 

21:42 
2.6 

22:16 
2.6 

22:65 
2.6 

23:36 
2.4 


18:50 
0.4 

19:54 
0.4 

21:00 
0.3 


JUNE. 


0 


Day of— 


P 

O 


s 


E 


N 


W.  Mo. 


F 

S 

M 

Tu 

W 

Th 

F 

S 

I 

MJll 
Tu  12 
C,W  |l3 
Th  14 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


Time  and  Height  of  High  and 
I>jw  Wat«r. 


S 

M 
Tu 


W'20 


Th 
F 
8 
§ 
M 
Tu 


15 
16 
17 
18 
19 


21 
22 
23 
24 
25 
26 


W  27 

Th  28 


F 

S 


29 
30 


3:15 
2.2 

4:15 
2.2 

6:15 
2.3 

0:04 
—0.1 

1:00 
—0.2 

1:50 
—0.4 

2:42 
—0.4 

3:'26 
—0.4 

4:27 
—0.3 

6:20 
—0.2 

0:00 
2.7 

0:58 
2.5 

1:57 
2.3 

3:00 
2.2 

4K)3 
2.1 

6:04 
2.1 

6:58 
2.1 

0:30 
0.4 

1:10 
0.8 

1:45 
0.2 

2:20 
0.2 

2:65 
0.1 

3:30 
0.0 

4:08 
0.0 

4:50 
—0.1 

6:40 
0.0 

6:20 
0.0 

0:46 
2.3 

1:42 
2.2 

2:40 
2.1 


9:25 
0.1 

10:22 
0.1 

11:17 
—0.1 

6:15 
2.3 

7:08 
2.4 

8:05 
2.5 

8:55 
2.5 

9:47 
2.6 

10:40 
2.5 

11:35 
2.4 

6:12 
-0.1 

7:10 
0.0 

8:06 
0.1 

9:02 
0.2 

9:56 
0.2 

10:55 
0.2 

11:86 
0.2 

6:45 
2.0 

2.0 

8K)2 
2.0 

8:3b 
2.0 

9:05 
2.1 

9:35 
2.1 

10:10 
2.1 

10:56 
2.2 

11:40 
2.2 

12:32 
2.3 

7:08 
0.1 

8:00 
0.1 

9:05 
0.1 


15:52 
2.4 

16:51 
2.6 

17:48 
2.8 

12:10 
—0.2 

13:06 
-0.3 

13:56 
-0.4 

14:50 
—0.8 

15:45 
—0.3 

16:40 
—0.2 

17:30 
0.0 

12:34 
2.4 

18:35 
2.3 

14:88 
2.3 

15:88 
2.3 

16:32 
2.4 

17:25 
2.4 

18:10 
2.5 

12:18 
0.2 

ISKX) 
0.2 

13:38 
0.2 

14:12 
0.2 

14:50 
0.2 

15:24 
0.2 

16:00 
0.2 

16:50 
0.2 

17:35 
0.2 

18:32 
0.2 

13:27 
2.3 

14:26 
2.4 

15:28 
2.5 


22.-as 
0.1 

23:06 
0.0 


18:42 
3.0 

19:40 
3.1 

20:26 
8.2 

21:18 
3.2 

22:12 
3.1 

23:0=) 
2.9 


18:32 
0.1 

19:38 
0.2 

20:42 
0.3 

21:49 
0.4 

22:61 
0.4 

23:42 
0.4 


18:50 
2.0 

19:28 
2.6 

20:02 
2.6 

20:40 
2.6 

21:18 
2.7 

21:62 
2.6 

22:32 
2.6 

28:14 
2.5 

23:58 
2.4 


19:32 
0.2 

20:35 
0.2 

21:40 
0.2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  compari.son  of  consecutive  lieights  will  indicate  whether  it  is  high  or  low  water.  The  heighu*,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  i.*<  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
1.3  feet  below  mean  sea  level.  To  tind  the  depth  of  water,  add  the  tubular  height  to  the  soundings  given  on  the  chart,  unless  a 
minu.s  (  — )  sign  is  before  the  height,  in  which  ca.se  subtract  it. 

The  time  used  is  Eastern  Standard.  75th  meridian  W.;  O**  is  midnight,  12*'  is  no<in;  all  hours  less  than  12  are  in  the  forenoon 
(rt.  m,),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.m. 

#.  new  moon;  }).  1st  quar.:  Q,  full  moon;  (J.  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  of  perigee. 
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J 

JULY. 

AUGUST. 

c   Dftyof— 

8  — j — 

S    W.  JMo. 

Time  and  Height  of  High  and 
Low  Water. 

c 

8 
s 

Day of— 

Time  and  Height  of  Hij 
Low  Water. 

3:hand 

W.'Mo. 

S 

1 

3:45 
2.1 

9:50 
0.1 

16:26 
2.6 

22:44 
0.1 

W 

1 

6:45 
2.1 

11:32 
0.0 

18:10 

2.8 

•        ■        • 

■        ■        • 

M 

1 

2 

4:51 
2.1 

10:60 
0.0 

17:28 

2.8 

23:45 
0.0 

s 

Th 

2 

0:30 
0.1 

6:46 
2.2 

12:32 
—0.1 

19:05 
2.9 

;tu 

3 

5:58 
2.2 

11:47 
-0.1 

18:24 
2.9 

•         •         • 
■         •         • 

F 

3 

1:25 
0.0 

7:40 
2.3 

13:30 
—0.2 

20:00 
2.9 

P  w 

4 

0:43 
-0.1 

6:55 
2.3 

12:44 
—0.2 

19:20 
3.1 

o 

S 

4 

2:16 
—0.1 

8:32 
2.4 

14:22 
—0.2 

20:50 
2.9 

s.Th 

^'  1 

5 

1:38 
-0.2 

7:50 
2.3 

18:40 
—0.3 

20:12 
3.1 

s 

5 

3:02 
—0.2 

9:18 
2.5 

15:14 
—0.2 

21:38 
2.9 

F 

6 

2:30 
—0.2 

8:43 
2.4 

14:34 
-0.4 

21:03 
3.1 

M 

6 

3:48 
—0.2 

10:04 
2.6 

16:05 
-0.2 

22:25 

2.8 

s 

7 

3:20 
—0.3 

9:35 
2.5 

15:26 
—0.3 

21:55 
8.0 

Tu 

7 

4:31 
—0.2 

10:52 
2.6 

16:53 
—0.1 

23:10 
2.6 

S 

8 

4:10 
—0.3 

10:25 
2.5 

16:20 
—0.2 

22:45 
2.9 

E 

W 

8 

6:15 
—0.2 

11:40 
2.5 

17:42 
0.0 

23:55 
2.4 

IM 

'  9 

5:00 
-0.2 

11:15 
2.5 

17:13 
0.0 

23:36 
2.7 

Th 

9 

6:02 
0.0 

12:29 
2.5 

18:30 
0.2 

•  •           a 

•  ■           • 

Tu 

10 

5:48 
—0.2 

12:10 
2.4 

■  18:10 
0.1 

•  •         ■ 

•  •         ■ 

F 

10 

0:45 
2.2 

6:80 
0.1 

13:20 
2.4 

19:22 
0.4 

W 

11 

0:28 
2.5 

6:37 
—0.1 

13:05 
2.4 

19:05 
0.2 

(L 

S 

11 

1:32 
2.0 

7:35 
0.2 

14:10 
2.3 

20:15 
0.5 

E  Th  12 

1:21 
2.8 

7:30 
0.1 

14:01 
2.4 

20:06 
0.4 

s 

12 

2:25 
1.9 

8:23 
0.3 

16:04 
2.2 

21:10 
.      0.6 

C,  F 

1 

13 

2:20 
2.1 

8:20 
0.2 

14:58 
2.8 

21:03 
0.5 

A 

M   13 

1 

3:24 

L8 

9:15 
0.4 

16:55 
2.2 

22:08 
0.6 

s 

14 

8:26 
2.0 

9:10 
0.2 

15:51 
2.3 

22.-05 
0.5 

Tu 

14 

4:24 
1.7 

10K)8 
0.4 

16:47 
2.2 

23:00 
0.6 

s 

15 

4:20 
1.9 

10:04 
0.3 

16:43 
2.3 

23:00 
0.6 

W 

15 

6:18 
1.8 

10:57 
0.4 

17:32 
2.3 

23:50 
0.5 

AM 

1 

16 

5.16 
1.9 

10:54 
0.3 

17:21 
2.4 

23:50 
0.5 

N 

Th 

16 

6:05 
1.8 

11:48 
0.3 

18:18 
2.4 

K                •                • 
•                •                • 

Tu  17 

6:08 
1.9 

11:45 
0.3 

18:13 
2.4 

•         •         • 
■         •         • 

F 

17 

0:34 
0.3 

6:50 
2.0 

12:34 
0.2 

19:02 
2.5 

w 

18 

0:32 
0.4 

6:50 
1.9 

12:-22 
0.3 

18:55 
2.5 

S 

18 

1:16 
0.1 

7:30 
2.1 

13:30 
0.1 

19:46 
2.7 

Th 

19 

1:10 
0.3 

7:30 
2.0 

13:05 
0.2 

19.34 
2.6 

• 

s 

19 

1:67 
0.0 

8:08 
2.3 

14:00 
0.0 

20:26 
2.7 

N     F 

20 

1:50 
0.2 

8:03 
2.0 

13:48 
0.2 

20:12 
2.7 

M 

20 

2:40 
—0.2 

8:48 
2.4 

14:46 
-0.1 

21:08 
2.8 

•    S 

i 

21 

2:30 
0.1 

8:40 
2.1 

14:24 
0.1 

20:52 
2.7 

Tu  21 

r:20 
—0.2 

9:28 
2.6 

16:30 
-0.2 

21:52 
2.7 

s 

22 

3:05 
-0.1 

9:12 
2.2 

15:05 
0.0 

21:34 
2.7 

\V 

22 

4:00 
—0.3 

10:10 
2.7 

16:16 
-0.2 

22:34 
2.7 

Mi  23 

3:45 
-0.1 

9:54 
2.3 

16:46 
0.0 

22:10 
2.7 

E 

Th  23 

4:44 
—0.2 

11:0J) 
2.7 

17:06 
—0.2 

23:20 

2.  (5 

Tu 

24 

4:30 
—0.2 

10:34 
2.4 

16:32 
0.0 

22:55 
2.6 

F    24 

5:28 
—0.2 

11:46 
2.7 

18:00 
-0.1 

•  •          • 

•  •          • 

W 

25 

5:12 
-0.2 

11:20 
2.4 

17:20 
0.0 

23:38 
2.5 

8    25 

1 

0:08 
2.4 

6:15 
—0.1 

12:40 
2.6 

18:54 
0.0 

E  Th 

26 

5:54 
—0.1 

12:10 
2.5 

18:15 
0.1 

•  •         • 

•  •         • 

i' 

S    26 

0:58 
2.2 

7:06 
0.0 

13:40 
2.6 

19:54 
0.2 

F 

1 

27 

0:25 
2.4 

6:40 
0.0 

13:02 
2.5 

19:10 
0.1 

V 

M   27 

1 

1:66 
2.1 

8:08 
0.1 

14:43 
2.5 

21:00 
0.3 

D 

S 

28 

1:20 
2.2 

7:35 
0.0 

14:00 
2.5 

20:12 
0.2 

Tu 

28 

3:10 
2.0 

9:08 
0.2 

15:50 
2.5 

22:10 
0.3 

S 

29 

2:14 
2.1 

8:30 
0.1 

15:04 
2.5 

21:18 
0.2 

i5 

W  29 

4:25 
2.0 

10:18 
0.1 

16:58 
2.6 

23:19 
0.3 

M 

30 

3:25 
2.0 

9:27 
0.1 

16:08 
2.6 

22:26 
0.3 

Th  30 

5:35 
2.1 

11:25 
0.1 

18:00 
2.6 

■         •         • 

Tu 

31 

4:36 
2.0 

10:28 
0.1 

17:10 
2.7 

23:30 
0.2 

F 

31 

0:20 
0.2 

6:35 
2.2 

12:26 
0.0 

18:55 
2.7 

SEPTEMBER. 


s 


• 

c 

8 

Day  of— 

W.  Mo. 

S 

1 

o 

S      2 

M 

3 

Tu 

4 

E 

W 

5 

Th 

6 

F 

7 

S 

8 

A 

S 

9 

(C 

M 

10 

Tu  11 

N 

W 

12 

Th 

13 

F    14 

S    15 

1 

S 

16 

M 

17 

• 

Tu  18 

5 

W 
fill 

19 

Time  and  Height  of  High  and 
Low  Water. 


Th  20 
F    21 


S 


22 
23 


M   24 
Tu  25 


W 

Th 

F 

S 


26 
27 
28 
29 
30 


1:12 
0.0 

2:00 
—0.1 

2:40 
—0.2 

3:25 
—0.2 

4:04 
—0.2 

4:42 
—0.1 

5:25 
0.0 

0:06 
2.1 

0:48 
2.0 

1.32 
1.8 

2:24 

1.8 

8:20 
1.7 

4:28 
1.8 

5:18 
1.9 

6:08 
2.1 

0:40 
0.1 

1:25 
—0.2 

2:08 
—0.2 

2:50 
—0.3 

8:30 
-0.3 

4:15 
—0.3 

5:00 
—0.2 

5:52 
—0.1 

0:40 
2.2 

1:45 
2.1 

2:58 
2.0 

4:14 
2.0 

6:20 
2.1 

0:00 
0.2 

0:50 
0.1 


7:28 
2.4 

8:14 
2.6 

8:57 
2.6 

9:41 
2.6 

10:26 
2.7 

11:10 
2.6 

11:52 
2.5 

6:06 
0.2 

6:48 
0.3 

7:35 
0.4 

8:24 
0.5 

9:20 
0.5 

10:16 
0.5 

11:11 
0.8 

12:02 
0.2 

6:52 
2.3 

7:38 
2.7 

8:20 
2.7 

9:08 
2.8 

9:48 
2.9 

10:37 
2.9 

11:28 
2.8 

12:20 
2.7 

6:46 
0.0 

7:48 
0.2 

9:00 
0.2 

10:10 
0.2 

11:17 
0.1 

6:18 
2.8 

7:08 
2.5 


13:21 
—0.1 

14:12 
-0.2 

15:00 
—0.2 

15:45 
-0.1 

16:28 
—0.1 

17:12 
0.1 

17:55 
0.2 

12:36 
2.4 

13:20 
2.2 

14:10 
2.2 

15:04 
2.1 

16:65 
2.1 

16:50 
2.2 

17:41 
2.3 

18:28 
2.5 

12:64 
0.0 

13:40 
—0.1 

14:25 
-0.3 

15:14 
—0.4 

16:00 
—0.4 

16:50 
—0.3 

17:40 
—0.2 

18:38 
0.0 

13:22 
2.6 

14:27 
2.5 

15:38 
2.6 

16:46 
2.4 

17:48 
2.5 

12:20 
0.1 

13:12 
0.0 


19:50 
2.8 

20:35 
2.8 

21:20 
2.7 

22:02 
2.6 

22:42 
2.5 

23:24 
2.3 


18:40 
0.4 

19:26 
0.5 

20:17 
0.5 

21:18 
0.6 

22:10 
0.6 

28:a5 
0.4 

23:65 
0.3 


19:15 
2.6 

19:58 
2.7 

'.0:4') 
2.8 

21 :29 
2.8 

22:12 
2.7 

22:48 
2.6 

23:48 
2.4 


19:36 
0.2 

20:45 
0.3 

21:58 
0.3 

23:03 
0.3 


18:45 
2.6 

19:33 
2.6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  dav; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  lx)w  Water,  which  is  the  datum  of  sounding  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  which  is 
1.3  feet  below  mean  sea  level.  To  find  the  depth  pf  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  Meridian  W.;  0»»  is  midnight,  V2^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 

• 

i 

1  Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

d 

8 

Day  of— 

W.  IMo. 

W.  Mo. 

M 

1 

1:86 
0.0 

7:62 
2.6 

14:00 
—0.1 

20:18 
2.6 

Th 

1 

E 

Tu 

2 

2:18 
—0.1 

8:36 
2.7 

14:44 
-0.1 

21:00 
2.5 

F 

2 

W 

3 

2:54 
-0.1 

9:16 
2.7 

15.-25 
-0.1 

21:38 
2.6 

S 

3 

Th 

4 

8:35 
0.0 

9:55 
2.6 

16K>4 
0.0 

22:16 
2.3 

A 

s 

4 

F 

6 

4:10 
0.0 

10:83 
2.6 

16:40 
0.1 

22:52 
2.2 

M 

5 

S 

6 

4:46 
0.1 

11:11 
2.5 

17:18 
0.2 

23:25 
2.1 

N 

Tu 

6 

A 

s 

7 

5:26 
0.2 

11:60 
2.3 

18:00 
0.8 

■         •         • 
•        •         • 

W 

7 

M 

8 

0:04 
2.0 

6:00 
0.4 

12:34 
2.2 

18:40 
0.4 

Th 

8 

N 

Tu 

9 

0:45 
1.9 

6:45 
0.5 

13:16 
2.1 

19:30 
0.4 

c 

F 

9 

<c 

W 

10 

1-.85 
1.8 

7:85 
0.5 

2.1 

2022 
0.5 

S 

10 

Th 

11 

2:35 

1.8 

8:32 
0.5 

15:04 
2.1 

21:22 
0.4 

s 

11 

F 

12 

8:85 
1.9 

9:86 
0.5 

16K)2 
2.1 

22:20 
0.3 

M. 

12 

S 

13 

4:85 
2.0 

10:86 
0.3 

17K)0 
2.8 

23:10 
0.2 

£ 

Tu 

13 

s 

14 

5:80 
2.2 

11:88 
0.2 

17:54 
2.4 

•  •         ■ 

•  •         • 

W 

14 

M 

15 

0:02 
0.1 

6:18 
2.5 

12:27 
-0.1 

18:45 
2.6 

Th 

15 

E 

Tu 

16 

0:60 
—0.1 

7K)6 
2.7 

13:15 
-0.8 

19:30 
2.7 

? 

F 

16 

•  w 

17 

1:84 
-0.2 

7:52 
2.9 

14:06 
-0.4 

20:20 
2.7 

S 

17 

Th 

18 

2:20 
-0.3 

8:38 
3.0 

14:62 
-0.6 

21:01 
2.7 

s 

18 

p 

F 

19 

8:05 
—0.8 

9:30 
3.1 

15:42 
—0.4 

21:50 
2.6 

S 

M 

19 

S 

20 

8:50 
-0.3 

10:18 
8.1 

16:82 
—0.4 

22:40 
2.6 

Tu 

20 

6 

21 

4:40 
—0.2 

11:10 
2.9 

17:24 
-0.3 

23:34 
2.4 

W 

21 

s 

M 

22 

5:33 
—0.1 

12:05 

2.8 

18:20 
-0.1 

•        •         • 
■         ■         ■ 

Th 

22 

Tu 

23 

0:80 
2.2 

6:30 
0.0 

13K)5 
2.6 

19:20 
0.1 

D    F 

1 

23 

D 

W 

24 

1:85 
2.1 

7:36 
0.2 

14:10 
2.5 

20:28 
0.2 

S 

24 

Th  25 

2:48 
2.1 

8:46 
0.3 

15:21 
2.4 

21:36 
0.2 

s 

25 

F:26 

8:58 
2.1 

10:00 
0.3 

16:29 
2.3 

22:40 
0.2 

E 

M 

26 

S    27 

5:00 
2.3 

11:10 
0.2 

17:33 
2.3 

23:35 
0.2 

Tu  27 

1 

S   28 

6K)0 
2.4 

12:08 
0.1 

18:28 
2.4 

•  •         • 

•  •         • 

iW:28 

.       1 

e'M  29 

0:24 
0.1 

6:46 
2.5 

13:00 
0.0 

19:16 
2.4 

Th 

29 

Tu  30 

1       1 

1:08 
O.U 

7:30 
2.6 

13:45 
0.0 

20:02 
2.4 

O 

F 

30 

|C 

W 

31 

1:48 
0.0 

8:14 
2.7 

14:25 
0.0 

20:40 
2.3 

' 

NOVEMBER. 


Time  and  Height  of  High  and 
Low  water. 


DECEMBER. 


8 


2:25 
0.0 

0.1 

8:85 
0.1 

4:10 
0.2 

4:45 
0.8 

5:20 
0.4 

0:10 
L9 

IKX) 
1.9 

2:00 
L9 

2:58 
2.0 

4K)0 
2.2 

4:54 
2.4 

5:46 
2.6 

0:15 
—0.1 

IHKi 
—0.2 

1:60 
—0.3 

2:40 
—0.4 

8:29 
—0.8 

4:22 
-0.3 

6:16 
—0.1 

0:18 
2.3 

1:22 
2.3 

2:30 
2.3 

3:36 
2.3 

4:36 
2.4 

6:82 
2.5 

6:20 
2.6 

0:35 
0.1 

1:15 
0.1 

1:55 
0.1 


8:60 
2.7 

9:25 
2.6 

10:02 
2.6 

10:38 
2.5 

11:12 
2.4 

11:52 
2.8 

6.-05 
0.5 

6:66 
0.5 

7:62 
0.5 

8:50 
0.4 

10.-00 
0.8 

U.-06 
0.1 

12K)0 
-0.1 

6:87 
2.8 

7:27 
8.0 

8:17 
3.1 

9:08 
3.2 

lOKX) 
3.1 

10:52 
3.0 

11:48 

2.8 

6:18 
0.0 

7:22 
0.2 

8:84 
0.8 

9:44 
0.3 

10:51 
0.3 

11:60 
0.2 

12:44 
0.2 

7.-06 
2.6 

7:44 
2.7 

8:22 
2.7 


15:00 
0.0 

15:88 
0.1 

16:12 
0.1 

16:60 
0.2. 

17:28 
0.2 

18:10 
0.8 

12:85 
2.2 

18:22 
2.1 

14:18 
2.1 

15:18 
2.1 

16:20 
2.2 

17:16 
2.8 

18:10 
2.4 

12:54 
—0.8 

18:48 
-0.4 

14:34 
-0.5 

15:25 
-0.5 

16:15 
-0.4 

17:08 
—0.8 

18K)4 
-0.2 

12:47 
2.6 

18:51 
2.5 

16K» 
2.8 

16:06 
2.2 

17:06 
2.2 

18:08 
2.2 

18:55 
2.2 

18:25 
0.2 

14:05 
0.2 

14:35 
0.1 


21:20 
2.3 

21:60 
2.2 

22:22 
2.1 

22-.«2 
2.0 

28:28 
2.0 


18:65 
0.8 

19:47 
0.3 

20:40 
0.8 

21:86 
0.3 

22:80 
0.2 

28:25 
0.0 


19.-06 
2.5 

19:51 
2.6 

20:40 
2.6 

21:32 
2.5 

22:24 
2.5 

28:19 
2.4 


19K)2 
0.0 

20:03 
0.1 

21H)5 
0.2 

22:06 
0.2 

23.-00 
0.2 

23:50 
0.1 


19:40 
2.2 

20:18 
2.1 

20:55 
2.1 


N 


c 


K 


1) 
E 


G 
N 


Day  of— 


W.  Mo. 


s 

1 

s 

2 

M 

3 

Tu 

4 

W 

5 

Th 

6 

F 

7 

S 

8 

s 

9 

M 

10 

Tu 

11 

W 

12 

Th 

13 

F 

14 

S 

15 

s 

16 

M 

17 

Tu 

18 

Time  and  Heifhtof  High  and 
how  Water. 


W   19 
Thi20 
21 


M 

Tu 
W 


Th  27 


F 

S 
§ 


22 
23 
24 
25 
26 


28 
29 
30 


M   31 


2:80 
0.1 

SK)3 
0.2 

8Ut6 
0.3 

4:14 
0.8 

4:50 
0.8 

0.4 

O'JSb 
2.1 

1:27 
2.1 

2:24 
2.2 

8:20 
2.3 

4:20 
2.5 

5:20 
2.7 

6:14 
2.9 

0:85 
0.2 

1:80 
—0.8 

2:20 
—0.3 

8:18 
—0.8 

4K)5 
-0.2 

5K)2 
—0.1 

0:00 
2.4 

1K» 
2.4 

2:04 
2.4 

8K)6 
2.4 

4:05 
2.4 

6:02 
2.5 

5:50 
2.5 

OHK 

a2 

0:45 
0.2 

1:25 
0.2 

2:03 
0.2 

2:40 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  Is  the  datum  of  sounding  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  which  is 
1.3  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  Meridian  W.;  0^  is  midnight,  12'>i8noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  la  8:47  p.  m. 

9.  new  moon;  J),  1st  quar.;  0>  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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2.7 

Th 

26 

3:58 
0.3 

9:42      16:30 
3.0         0.0 

22:10 
2.6 

N 

S    26 

3:58 
0.4 

9:50 
3.0 

16:41 
0.0 

22:21 
2.6 

Tu'26 

1 

4:68 
0.4 

10:66 
3.0 

17:40 
0.1 

23:30 
2.8 

F 

27 

4:30 
0.4 

10:20      17:08 
3.0         0.1 

22:49 
2.6 

8    27 

4:31 
0.5 

10:33 
2.9 

17:22 
0.1 

23:05 
2.6 

!w 

1 

27 

6:48 
0.4 

11:44 
2.9 

18.-29 
0.1 

•  •         • 

•  •         • 

S 

r 

28 

5:04 
0.5 

11:00      17:50 
2.9         0.2 

23:30 
2.6 

M 

28 

5:17 
0.5 

11:17 
2.9 

18:08 
0.2 

23:51 
2.6 

Th 

28 

0:20 
2.8 

6:48 
0.4 

12:40 
2.7 

19:14 
0.2 

N    S»    29 

5:43 
0.5 

11:45      18:36 
2.8         0.2 

•  •         • 

•  •         • 

Tu  29 

1 

6:09 
0.5 

12:06 
2.8 

18:55 
0.2 

■  •         ■ 

■  •         • 

i 

F 

29 

1:10 
2.9 

7:42 
0.4 

13:25 
2,7 

20K)0 
0.2 

M   30 

1 

0:16 
2.6 

6:30      12:34 
0. 6         2. 8 

19:24 
0.3 

D 

WJ30 
Th  31 

0:42 
2.7 

1:35 
2.7 

7:05 
0.5 

8:06 
0.5 

12:58 
2.8 

13:54 
2.7 

19:46 
0.3 

20:38 
0.3 

S 

30 

2:02 
2.9 

8:46 
0.3 

14:21 
2.6 

21:00 
0.3 

The  tic 
a  comparis 
from  Mean 
1.4  feet  bel 
minus  (—) 

lea  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heigh Ls  will  indicate  whel 
Low  Water,  which  Ls  the  datum  of  soundi 
ow  mean  sea  level.    To  find  the  depth  of  wt 
sign  is  before  the  height,  in  which  case  sub 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights  ii 
ngs  on  the  (?oa.st  and  Geodetic  Survey  Chart 
Iter,  add  the  tabular  height  to  the  sounding 
tract  it. 

n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
s  for  this  region,  and  which  is 
8  given  on  the  chart,  unles*  a 

The  tin 
(a.  m.),all 

ae  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  whe 

W.;  O*"  is  mjdnight.  12*'  is  noon:  all  hours  k 
n  diminished  by  12  give  the  times  after  noon 

'ss  than  12  are  in  the  forenoon 
;  for  instance,  16:47  is  3:47  p.  m. 

#,  new 
equator;  A 

'  moon;  j),  Lst  quar. ;  Q,  full  moon;  ^.  3d 
,  P,  moon  in  apogee  or  perigee. 

quar.;  £, 

moon  ( 

3n  the  1 

jquator;  N,  S,  moon 

farthest  north  or  south  of  the 

1 
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JULY. 


c  iDayof— 


s 

o 


W.  iMo. 


c 


N 


s 

M 
Tu 
W 
Th 
F 
S 

s 

M 

Tu 
W 
Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 

W 

Th 

F 

S 

s 

M 

Tu 


1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  Water. 


8:00 
2.9 

4.-00 
8.0 

5K)0 
3.0 

5:58 
3.1 

0:55 
0.1 

1:52 
0.0 

2:46 
—0.1 

m 

8:44 
—0.1 

4:36 
—0.1 

5:30 
0.0 

6:26 
0.1 

0:88 
2.7 

1:28 
2.7 

2:18 
2.7 

3.-08 
2.7 

8:57 
2.7 

4:44 
2.7 

5:30 
2.7 

0:30 
0.4 

1:14 
0.4 

1:54 
0.3 

2:36 
0.3 

3:16 
0.2 

3:58 
0.2 

4:40 
0.2 

5:30 
0.2 

6:21 
0.2 

0:44 
3.0 

1:36 
3.0 

2:35 
2.9 

3:36 
2.9 


9:48 
0.3 

10:52 
0.2 

11:51 
0.1 

12:50 
0.0 

6:55 
3.2 

7:50 
3.2 

8:45 
3.2 

9:35 
3.2 

10:26 
3.1 

11:20 
3.0 

12:10 
2.9 

7:20 
0.1 

8:15 
0.2 

9:10 
0.3 

10:08 
0.3 

10:55 
0.3 

11:42 
0.3 

12:30 
0.2 

6:14 
2.8 

7:00 
2.9 

7:40 
3.0 

8:22 
3.0 

9:07 
3.1 

9:50 
3.1 

10:35 
3.1 

11:28 
3.0 

12:10 
2.9 

7:22 
0.3 

8.-20 
0.3 

9:30 
0.3 

10:84 
0.3 


15:20 
2.5 

16:25 
2.5 

17:30 
2.5 

18:30 
2.6 

13:46 
—0.1 

14:40 
—0.2 

15:80 
-0.3 

16:21 
—0.2 

17:10 
—0.2 

18:00 
—0.2 

18:48 
—0.1 

13:00 
2.7 

13:51 
2.5 

14:45 
2.4 

15:85 
2.8 

16:25 
2.2 

17:17 
2.2 

18K)5 
2.3 

13:10 
0.2 

13:52 
0.1 

14:34 
0.0 

15:15 
—0.1 

15:54 
—0.1 

16:35 
—0.1 

17:15 
0.0 

17:58 
0.0 

18:41 
0.1 

13:02 
2.7 

13:55 
2.6 

14:55 
2.4 

16:00 
2.4 


21:55 
0.3 

22:56 
0.2 

23:55 
0.2 


19:30 
2.7 

20:24 
2.7 

21:15 
2.8 

22K)6 
2.8 

23:00 
2.8 

23:50 
2.8 


19:40 
0.1 

20:80 
0.2 

21:22 
0.8 

22:10 
0.4 

23KX) 
.0.4 

23:45 
0.4 


18:50 
2.4 

19:82 
2.5 

20:14 
2.6 

20:56 
2.7 

21:38 
2.8 

22:25 
2.9 

23:08 
3.0 

23:54 
3.0 


19:81 
0.2 

20:30 
0.3 

21:34 
0.4 

22:36 
0.3 


AUGUST. 


fl  Day of— 


S    W.  ,Mo. 


Time  and  Height  of  High  and 
Low  Water. 


8 


O 


C 


N 


S 


w 

1 

Th 

2 

F 

3 

S 

4 

8 

5 

M 

6 

Tu 

7 

W 

8 

Th 

9 

F 

10 

S 

11 

s 

12 

M 

13 

Tu 

14 

W 

15 

Th 

16 

F 

17 

S 

18 

s 

19 

M 

20 

Tu 

21 

W 

22 

Th 

23 

F 

24 

S 

25 

s 

26 

M 

27 

Tu 

28 

W 

29 

Th 

30 

F 

31 

4:40 
2.9 

5:43 
3.0 

0:44 
0.1 

1:40 
0.0 

2:35 
-0.1 

3:27 
-0.1 

4:18 
—0.2 

5:07 
—0.1 

5:53 
0.0 

0:01 
2.9 

0:47 
2.8 

1:33 
2.7 

2:20 
2.7 

3:10 
2.6 

4:00 
2.6 

4:52 
2.7 

5:40 
2.7 

0:45 
0.4 

1:29 
0.3 

2:12 
0.2 

2:55 
0.1 

3:40 
0.0 

4:24 
0.0 

5:18 
0.0 

6K)5 
0.1 

0:19 
8.0 

1:15 
3.0 

2:15 
2.9 

3:20 
2.8 

4:28 
2.8 

5:33 
2.8 


11:39 
0.2 

12:38 
0.1 

6:43 
3.0 

7:38 
3.1 

8:30 
8.1 

9:20 
8.1 

8.1 

10:68 
3.0 

11:38 
2.8 

6:42 
0.1 

7:82 
0.2 

8:24 
0.4 

9:17 
0.4 

10:10 
0.4 

11:00 
0.4 

11:52 
0.3 

12:40 
0.2 

6-.30 
2.8 

7:17 
3.0 

8:01 
3.1 

8:46 
8.1 

9:31 
3.1 

10:15 
3.1 

11:00 
3.0 

11:49 
2.8 

7.-00 
0.2 

8:03 
0.3 

9:10 
0.4 

10:20 
0.4 

11:26 
0.3 

12:27 
0.2 


17:10 
2.4 

18:15 
2.5 

13:34 
0.0 

14:25 
-0.1 

15:12 
—0.2 

16'J59 
-0.2 

16:44 
—0.2 

17:29 
—0.1 

18:18 
0.0 

12:21 
2.7 

13KW 
2.5 

13:53 
2.4 

14:45 
2.8 

15:88 
2.2 

16:82 
2.2 

17:25 
2.3 

18:15 
2.4 

18:22 
0.1 

14K» 
0.0 

14:45 
—0.1 

15:25 
—0.1 

16:05 
-0.1 

16:46 
—0.1 

1729 
0.0 

18:16 
0.1 

12:37 
2.7 

13:84 
2.5 

14:38 
2.8 

15:48 
2.3 

17;00 
2.3 

18:05 
2.4 


23:42 
0.2 


19:15 
2.6 

20:10 
2.7 

21:00 
2.8 

21:47 
2.9 

22'JSS 
2.9 

23:17 
2.9 


18:59 
0.1 

19:47 
0.3 

20:34 
0.4 

21:25 
0.5 

22:17 
0.5 

28K)6 
0.5 

28:67 
0.5 


19:02 
2.6 

19:45 
2.7 

20:29 
2.9 

21:12 
8.0 

21:55 
3.1 

22:40 
8.1 

23:28 
3.1 


19:07 
0.3 

20:08 
0.4 

21:18 
0.4 

22:29 
0.4 

28:34 
0.2 


SEPTEMBER. 


8 


,Dayof— 


O 


E 


c 


N 


W. 


S 

M 

Tu 

W 

Th 

F 

S 

s 

M 


Mo. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


Tuill 


\V 

Th 

F 

S 

M 

Tu 

W 

Th 

F 

S 

M 
Tu 
W 
Th 

F 

S 

8 


12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Time  and  Height  of  High  and 
Low  water. 


0:35 
0.1 

1:30 
0.0 

2:22 
-0.1 

3:09 
—0.2 

3:54 
-0.2 

4:38 
-0.1 

5:20 
0.0 

6:05 
0.1 

0:05 
2.8 

0:48 
2.7 

1:35 
2.7 

2:23 
2.6 

8:16 
2.6 

4:12 
2.6 

5:10 
2.7 

0:16 
0.8 

l.*03 
0.2 

1:50 
0.0 

2:34 
-0.1 

3:20 
—0.2 

4:06 
—0.2 

4:56 
—0.1 

5:49 
0.0 

OKX) 
3.1 

0:55 
2.9 

2:00 

2.8 

3K)7 
2.7 

4:15 
2.6 

5:20 
2.7 

0:26 
0.1 


6:32 
2.9 

7:26 
3.0 

8:15 
8.0 

9:01 
3.0 

9:43 
8.0 

10:24 
2.9 

11K)5 

2.8 

11:45 
2.7 

6:52 
0.2 

7:38 
0.4 

8:30 
0.4 

9:25 
0.5 

10:19 
0.4 

11:13 
0.4 

12:00 
0.3 

6K)0 
2.8 

6:50 
3.0 

7:38 
3.1 

8:25 
3.1 

9:10 
3.1 

9:55 
3.1 

10:42 
2.9 

11:30 
2.8 

6:47 
0.1 

7:50 
0.3 

8:57 
0.4 

10:07 
0.3 

11:10 
0.3 

0.2 

6:19 
2.7 


18:19 
0.0 

14:05 
—0.1 

—0.2 

15:34 
—0.2 

16:15 
-0.1 

16:55 
0.0 

17:37 
0.1 

18:20 
0.2 

12:27 
2.5 

13:10 
2.4 

14:00 
2.3 

14:54 
2.2 

15:50 
2.3 

16:48 
2.3 

17:41 
2.5 

12:48 
0.1 

13:31 
0.0 

14:14 
-0.1 

14:55 
—0.1 

15:37 
-0.1 

16:20 
-0.1 

17.-05 
0.0 

17:55 
\).2 

12:22 
2.6 

13:22 
2.4 

14:30 
2.3 

15:38 
2.3 

16:49 
2.4 

17:51 
2.5 

12:55 
0.1 


19:00 
2.6 

19:51 
2.8 

20:37 
2.9 

21:20 
8.0 

22:00 
3.0 

22:41 
3.0 

23:22 
2.9 


19K)2 
0.4 

19:48 
0.5 

20:40 
0.6 

21:85 
0.6 

22:81 
0.6 

23:28 
0.4 


18:30 
2.7 

19:16 
2.9 

20K)1 
8.1 

20:45 
3.2 

21:30 
3.8 

22:18 
3.3 

28:05 
3.2 


I 


18:52 
0.3 

20:00 
0.4 

21:14 
0.4 

22:22 
0.3 

23:28 
0.2 


I 


18:42 
2.7 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  dav; 
a  eompaiiflon  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
1.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0^  is  midnight,  12>>  Is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  I2|^ve  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#«  new  moon;  }),  1st  quar.;  Ot  full  moon;  (C.  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equatOT:  A,  P,  moon  in  apogee  or  perigee. 
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S 


Day of— 


W.  Mo. 


N 


£ 


3) 


E 


O 


M  1 

Til  2 

W  3 

Th  4 

F  5 


s 

6 

s 

7 

M 

8 

Tu    9 

I    • 
W  10 

Th  11 

I 

Fil2 
S  ilS 


% 


14 


M   15 

I 
To  16 


W 

Th 
F 


17 
18 
19 


S    20 


M 


21 
22 


Tul23 


W 


24 


Th  25 

1 

F    26 

S 

27 

s 

28 

M 

29 

Tu'sO 

W 

31 

OCTOBER. 

NOVEMBER. 

• 

c 

8 

X 

Time  an 

dHeiffhtof  Highand 
Low  Water. 

• 

1 

:  Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

Day  of— 

W. 

Mo. 

W. 

S 

Mo. 

1:15 
-0,1 

7:10 

2.8 

18:40 
0.0 

19:29 
2.8 

Th    1 

2:22 
—0.1 

8:10 
2.7 

14:32 
0.1 

20:17 
3.0 

1 

2:02 
—0.1 

7:56 
2.9 

14:23 
—0.1 

20:10 
2.9 

F 

2 

8H)2 
-0.1 

8:47 
2.7 

15:10 
0.1 

20:56 
8.0 

8 

2 

2:46 
—0.2 

8:36 
2.9 

15:04 
—0.1 

20:49 
8.0 

S 

3 

3:40 
0.0 

9:25 
2.6 

15:48 
0.2 

21:80 
2.9 

N 

M 

3, 

3:29 
-0.2 

9:16 

2.8 

15:43 
0.0 

21:27 
3.0 

A 

s 

4 

4:18 
0.0 

10:00 
2.6  • 

16.-24 
•     0.3 

22:10 
2.9 

Tu 

4 

4:09 
—0.1 

9:52 

2.8 

16:21 
0.1 

22:06 
3.0 

M 

5 

4:68 
0.1 

10:39 
2.6 

17  KK 
0.4 

22:48 
2.9 

W 

5 

4:48 
0.0 

10:31 
2.7 

16:58 
0.2 

22:44 
2.9 

N  Tu!    6 

5:40 
0.2 

11:20 
2.6 

17:40 
0.6 

28:30 
2.8 

Th 

6 

6:80 
0.1 

11:10 
2.6 

17:37 
0.4 

23:24 
2.8 

W 

7 

6:22 
0.2 

12:08 
2.6 

18:25 
0.6 

■         ■         ■ 
•         «         ■ 

F 

7 

6:12 
0.2 

11:52 
2.6 

18:20 
0.5 

■         •         • 
•         •         • 

Thl   8 

1 

0:16 
2.7 

7:10 
0.3 

12:61 
2.5 

19:20 
0.6 

d    S  '    8 

0H)6 
2.8 

6:59 
0.8 

12:35 
2.4 

19:08 
0.6 

C 

F 

9 

1:07 
2.7 

8:00 
0.4 

13:45 
2.5 

20.'20 
0.6 

S 

9 

0:62 
2.7 

7:49 
0.4 

13:22 
2.4 

19:57 
0.6 

S 

10 

2.-01 
2.6 

8:53 
0.4 

14:40 
2.6 

21:19 
0.6 

E  m'io 

1:42 
2.6 

8:41 
0.4 

14:17 
2.3 

20:56 
0.6 

8 

11 

8.-00 
2.6 

9:47 
0.8 

16:35 
2.7 

22:20 
0.4 

Tu  11 

I 

2:38 
2.6 

9:37 
0.4 

15:14 
2.4 

21:55 
0.6 

M 

12 

8:59 
2.7 

10:39 
0.2 

16:80 
2.8 

23:16 
0.2 

W 

12 

3:36 
2.6 

10:30 
0.3 

16:11 
2.6 

22:52 
0.4 

E 

Tu  13 

4:65 
2.7 

11:80 
0.2 

17:23 
3.0 

•         •         • 
■         •         • 

Th  13 

1 
1            < 

4:34 
2.7 

11:23 
0.2 

17:06 
2.7 

28:46 
0.2 

W 

14 

0:08 
0.0 

5:51 
2.8 

12:20 
0.1 

18:16 
8.2 

F 

14 

6-30 
2.« 

12:10 
0.1 

17:67 
2.9 

•  •         • 

•  •         • 

Th 

15 

IKX) 
—0.1 

6:45 

2.8 

13.-08 
0.0 

19:07 
8.3 

P 

• 

S  .15, 

0:S6 
0.1 

6:22 
2.9 

12:55 
0.0 

18:45 
8.1 

f 

F 

16 

1:51 
—0.2 

7:36 
2.9 

13:58 
0.0 

19:57 
3.4 

s 

§ 

16 

1 

1:25 
-^.1 

7:12 
3.0 

13:41 
—0.1 

19.35 
8.2 

S 

17 

2:42 
—0.8 

8:28 
2.9 

14:48 
—0.1 

20:48 
8.4 

m!i7 

2:11 
-0.2 

8:00 
8.0 

14:25 
-0.1 

20:20 
3.8 

s 

18 

3:34 
—0.8 

9:19 
2.9 

15:39 
0.0 

21:40 
8.8 

Tu 

18 

8:00 
—0.8 

8:47 
3.0 

15:10 
-0.1 

21:08 
8.3 

S 

M 

19 

4:26 
—0.8 

10:10 

2.8 

16:84 
0.0 

22:33 
8.2 

W 

19 

3:60 
-0.3 

9:36 
3.0 

15:58 
0.0 

21:66 
8.8 

Tu 

20 

5:20 
—0.2 

11:06 
2.7 

17:82 
0.1 

23:29 
8.1 

Th 

20 

4:44 
—0.2 

10:25 
2.9 

16:48 
0.0 

22:48 
8.2 

W 

21 

6:17 
0.0 

12:02 
2.7 

18:86 
0.2 

•  ■         • 

•  •         • 

F 

21 

5:36 
—0.1 

11:17 
2.7 

17:43 
0.2 

28:42 
3.1 

D 

Th 

22 

0:27 
2.9 

7:17 
0.1 

18:01 
2.6 

)9:40 
0.2 

D 

8 

22 

6:38 
0.0 

12:14 
2.6 

18:46 
0.8 

■        •        • 
•        ■        • 

F 

23 

1:28 
2.7 

8:17 
0.1 

14K)6 
2.6 

20:48 
0.2 

£ 

S 

23 

0:48 
2.9 

7:36 
0.2 

18:14 
2.6 

19:53 
0.8 

S 

24 

2:38 
2.6 

9:17 
0.1 

15:06 
2.6 

21:60 
0.2 

M 

24 

1:45 
2,7 

8:40 
0.3 

14:20 
2.4 

21K)4 
0.8 

s 

25 

8:85 
2.6 

10:11 
0.1 

16:03 
2.6 

22:48 
0.2 

Tu  25 

1      1 

2:62 
2.6 

9:45 
0.8 

16:28 
2.4 

22:10 
0.3 

E 

M 

26 

4:36 
2.6 

11:03 
0.1 

16:55 
2.7 

28:40 
0.1 

W 

26 

4:00 
2.6 

10:43 
0.2 

16.80 
2.5 

28:11 
0.2 

Tu 

27 

6:30 
2.6 

11:53 
0.1 

17:48 
2.8  ' 

■  •         » 

■  •        ■ 

Th 

27 

5:02 
2.6 

11:87 
0.1 

17.-27 
2.6 

•  •        • 

•  •        • 

W 

28 

0:29 
0.1 

6:20 
2.5 

12:40 
0.1 

18:27 
2.8 

A    F 

281 

0K)5 
0.1 

6:58 
2.6 

12:25 
0.1 

18:16 
2.7 

Th 

29 

1:14 
0.0 

7:03 
2.6 

13:21 
.0.2 

19K» 
2.9 

S 

29 

0:54 
0.0 

6:48 
2.6 

18:11 
0.0 

18:58 
2.9 

o 

F 

30 

« 

1:56 
0.0 

7:44 
2.5 

14:01 
0.2 

19:46 
2.9 

?,« 

30 1 

1:40 
-0.1 

7:31 
2.7 

18:54 
0.0 

19:40 
2.9 

M 

31 

1 

DECEMBER. 


Time  and  Height  of  Hi^h  and 
Low  Water. 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  cUr: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckono<3 
from  Mean  Low  Wat«r,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  i^ 
1.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  76th  meridian,  W^.;  Oi"  Is  midnight,  W'  is  noon;  all  hours  leas  than  12  are  in  the  fbieDocm 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  wlien  diminished  by  12  give  the  times  after  noon;  for  Instance,  15:47  is  8:47  p.  m. 

0,  new  moon;  }).  1st  quar.;  Oi  '^11  moon;  (^,  M*quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 


c  Day  of— 


W.  Mo. 


M 
Tu 
W 
A  Th 


Time  and  Height  of  High  and 
Low  water. 


E 


I 


S 
M     8 


^1 

^! 
3: 

4 

5 
6 
7 


N  Tu    9 

I 

O  W  10 

I       I 

Thj  11 
F  112 

I  I 

I 

Is    13 ' 

^  S    14 

M   15 

E  Tu  16 

W,17 

This 

I      I 

f|i91 
S  i20! 


s 


S 

M 
Tu 


21 
22 
23 


W  24 
Th  25 

F    26 

I 

S  ,27 
8    28 

E ,  M   29 

I 

Tu  30 
W  31 


5:83 
0.0 

0:04 
1.1 

0:56 
1.1 

1:40 
1.0 

2:29 
1.0 

3:18 
0.9 

8:58 
0.9 

4:40 
0.9 

0:06 
0.8 

0:42 
0.2 

1:21 
0.2 

2:00 
0.1 

2:42 
0.1 

8:25 
0.0 

4:10 
0.0 

4:59 
0.0 

5:4f) 
0.0 

0:20 
1.1 

1:12 
1.0 

2:09 
1.0 

0.9 

4:06 
1.0 

5:10 
1.0 

0r23 
0.1 

1:13 
O.l 

2:00 
0.1 

2:4M 
0.0 

8:33 
0.0 

4:19 
0.0 

6:01 
0.0 

5:45 
0.0 


11:50 
1.0 

6:80 
0.0 

7:16 
0.1 

8:00 
0.0 

8:44 
0.0 

9:28 
0.0 

10:10 
0.0 

10:52 
0.0 

5:24 
0.9 

6:09 
1.0 

6:56 
1.0 

7:46 
1.1 

8:85 
1.1 

9:29 
1.2 

10:22 
1.2 

11:12 
1.2 

12:08 
1.3 

6:38 
0.0 

7:30 
0.0 

8:26 
0.0 

9:25 
0.0 

10:21 
—0.1 

11:19 
—0.1 

6:10 
1.0 

7:07 
1.0 

8:00 
1.1 

8:52 
1.1 

9:H 
1.1 

10:32 
l.l 

11:20 
1.1 

12:06 
1.1 


17:56 
0.2 

12.53 
1.0 

13:40 
1.1 

14:28 
1.1 

15:15 
1.1 

16:00 
1.2 

16:45 
1.8 

17:82 
1.3 

11:88 
-0.1 

12:23 
—0.1 

13:12 
—0.1 

14K)0 
—0.1 

14:48 
—0.1 

15:39 
0.0 

16:32 
0.0 

17:24 
0.1 

18:20 
0.1 

13:05 
1.3 

14  :a') 
1.3 

15:08 
1.3 

16K)0 
1.3 

16:58 
1.4 

17:50 
1.4 

12n3 
—0.1 

13:08 
0.0 

14:02 
0.0 

UM 
0.0 

15:45 
O.l 

16:37 
0.1 

17:29 
0.2 

18:20 
0.2 


19:01 
0.2 

20:00 
0.3 

20:55 
0.3 

21:47 
0.8 

22:88 
0.3 

23:23 
0.3 


18:15 
1.4 

19:00 
1.4 

19:46 
1.4 

20:29 
1.4 

21:12 
1.3 

21:58 
1.3 

22:45 
1.2 

23:34 
1.1 


19:20 
0.2 

20:25 
0.2 

21:30 
0.2 

22:35 
0.2 

23.31 
0.2 


18:40 
1.4 

19:30 
1.4 

20:18 
1.3 

21:05 
1.3 

21:56 
l.S 

22:42 
1.2 

23:26 
1.1 


FEBRUARY. 


o  Day  of— 

8 


I 


N 


o 


I 


E 
P 


S 


E 


W.  Mo. 
Th;     1 

F     2 

S  3 
S  I  4 
M|  5 
Tu  6 
W  7 
Th,  8 
F  9 
S  10 
§  11 
M   12 

I 

Tu  13, 

W  14* 
I 
Th  15 


F 

S 


16 
17 


Time  and  Height  of  High  and 
Low  Water. 


S    18: 
M    19 
Tu  20 
W  21 

Th  22 

j 

F  23 
S  '24 
S  25 
M  26 
Tu  27 
W  28 


0:10 
1.0 

0:53 
1.0 

1:39 
0.9 

2:25 
0.9 

8:15 
0.9 

0.9 

4:58 
1.0 

0:10 
0.2 

0:50 
0.1 

1:30 
0.1 

2:13 
0.0 

3:00 
0.0 

3:45 
—0.1 

4:28 
-0.1 

5:18 
0.0 

6:10 
0.0 

0:50 
LO 

1:51 
0.9 

2:58 
0.9 

4K)5 
1.0 

5:08 
1.0 

0K)5 
0.1 

0:52 
0.1 

1:37 
0.0 

2:18 
0.0 

3:00 
0.0 

3:37 
0.0 

4:15 
0.0 


8:27 
0.1 

7:10 
D.1 

7:57 
0.1 

8:46 
0.0 

9:35 
0.0 

10.*26 
0.0 

11:15 
—0.1 

5:48 
1.0 

6:38 
1.1 

7:28 
1.2 

8:18 
1.2 

9:10 
L3 

10:00 
1.3 

10:49 
L3 

11:48 
L3 

12:41 
1.3 

7:05 
0.0 

8:07 
0.0 

9:10 
0.0 

10:13 
0.0 

11:12 
0.0 

6:05 
1.0 

6:56 
1.1 

7:43 
1.1 

8:28 
1.2 

9:12 
1.2 

9:54 
1.2 

10:35 
1.2 


12:50 
1.1 

13:40 
1.1 

14:31 
1.1 

15:22 
1.2 

16:12 
L2 

17HK 
L8 

17:60 
L3 

12:05 
—0.1 

12:64 
—0.1 

13:42 
—0.1 

14:80 
—0.1 

16:22 
—0.1 

16:11 
0.0 

17K)4 
0.0 

17:58 
0.1 

18:57 
0.2 

13:42 
1.3 

14:43 
1.2 

15:41 
L2 

16:10 
1.2 

17:32 
L3 

12:08 
0.0 

13:00 
0.0 

13:50 
0.0 

14:38 
0.0 

15:23 
0.1 

16:05 
0.1 

16:48 
0.2 


19:07 
0.3 

20:02 
0.8 

21:00 
0.3 

21.56 
0.3 

22:46 
0.8 

28:29 
0.3 


18:85 
L3 

19:19 
1.4 

20:01 
1.3 

20:50 
1.3 

21:35 
1.3 

22:20 
1.2 

23.06 
LI 

23:M 
1.0 


20:02 
0.2 

21:13 
0.3 

22:16 
0.2 

23:13 
0.2 


18:22 
L8 

19:10 
L3 

20KX) 
L3 

20:45 
1.2 

21:25 
1.2 

22:06 
l.l 

22:46 
1.0 


• 

Day of— 

W. 

Mo. 

A 

Th 

1 

F 

2 

1> 

8 

3 

S 

4 

N 

M 

5 

Tu 

6 

W 

7' 

Th 

8 

F 

9 

O 

8 

10 

E 

S 

11 

P 

M 

12 

Tu 

13 

W 

14 

Th 

15 

F 

16 

(C 

8 

17 

s 

S 

18 

M 

19 

Tu 

20 

W 

21 

1 

Th 

22 

F 

23 

• 

8 

24 

1 

E 

S 

25 

M 

26 

Tu 

27 

A    \V 

28 

Th 

29 

F 

30 

MARCH. 


Time  and  Height  of  High  and 
Low  water. 


31 


4:57 
0.1 

6:39 
0.1 

0H)6 
0.9 

0:68 
0.9 

1:47 
0.9 

2:48 
0.9 

8:40 
LO 

4:86 
LI 

6:29 
1.2 

0:19 
0.1 

IKM 
0.0 

1:46 
—0.1 

2:29 
-0.1 

3:13 
—0.1 

4:00 
0.1 

4:51 
0.0 

5:46 
0.0 

0:31 
LO 

1:45 
LO 

2:57 
0.9 

4:02 
1.0 

5:02 
1.1 

5:62 
LI 

0:25 
0.0 

1:06 
0.0 

1:44 
0.0 

2:21 
0.0 

2:57 
0.0 

3:36 
0.0 

4:14 
0.1 

4:55 
O.l 


11:19 
L2 

12:07 
L2 

6:25 
0.1 

7:16 
0.1 

8:07 
0.1 

9:08 
0.0 

10:00 
0.0 

10:54 
—0.1 

11:46 
-0.1 

6:20 
1.3 

7:10 
L3 

8:00 
1.4 

8:46 
1.4 

9:38 
L4 

10:26 
1.4 

11:20 
1.3 

12:16 
1.3 

6:41 
0.1 

7:62 
0.1 

9:01 
0.1 

10K)7 
0.1 

11K)7 
0.1 

12:01 
0.1 

6:38 
1.2 

7:18 
1.2 

7:56 
1.2 

8:34 
1.3 

9:14 
1.3 

9:56 
1.3 

10:41 
1.2 

11:28 
1.2 


17:31 
0.2 

18:21 
0.3 

12:58 
1.1 

18:50 
1.1 

14:45 
L2 

15:40 
L2 

16:80 
L2 

17:1 
1. 

1«:07 
L8 

12:86 
—0.1 

18:26 

14:16 
-0.2 

16:02 
-0.1 

16:51 
—0.1 

16:42 
0.0 

17:38 
0.1 

18:37 
0.2 

13:17 
L2 

14:19 
1.2 

15:21 
L2 

16:20 
L2 

17:16 
L2 

18:10 
L2 

12:50 
0.0 

13:31 
0.0 

14:11 
0.0 

14:52 
0.1 

15:33 
0.1 

16:15 
0.2 

16:58 
0.2 

17:44 
0.3 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenth.s,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
0.6  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (-)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Eastern  Standard,  75th  meridian  W.;  0>»  is  midnight,  12»»  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  ^,  1st  quar.;  O.  ^U"  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee.  • 


23:25 
1.0 


19:15 
0.3 

20:10 
0.3 

21:07 
0.3 

22:00 
0.3 

22:65 
0.2 

23:32 
0.1 


18:64 
L8 

19:40 
L3 

20:28 
L3 

21:07 
1.2 

21:62 
1.2 

22:40 
LI 

23:34 
LO 


19:45 
0.2  I 

20:53 
0.2 

21:56 
0.2 

21:60 
0.1 

23:40 
0.1 


18:54 
1.2 

19:35 
1.2 

20:13 
1.1 

20:50 
l.l 

21:28 
LO 

22:05 
1.0 

22:45 
0.9 

23:28 
0.9 
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" 

APRIL. 

Time  and  Height  of  High  and 
•  Low  Water. 

MAY. 

""^"~  ~^  ~ 

1 

JUl 
Time  anc 

^£. 

i 

Day  of— 

1 

■ 

§ 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

i 

Day  of— ' 

1 

1  Height  of  High  and 
Low  water. 

1 

W.  Mo.i 

1 

W. 

Mo. 

W.|Mo. 

N 

1 

s 

1 

6:46 
0.1 

12:17 
L2 

18:33 
0.3 

•  •         • 

•  •         • 

1 

Tu 

1 

6:06 
0.1 

12:35 
L2 

18:54 
0.2 

•  ■         • 

•  •         • 

F 

1 

1:29 
LI 

7:42 
0.1 

18:66 
LI 

1 

20H>4  ' 

0.1  . 

1 

M;    2 

0:22 
0.9 

6:38 
0.1 

13:11 
1.2 

19:27 
0.8 

W 

2 

0:68 
LO 

7K)8 
0.1 

18:29 
LI 

20:47 
0.2 

E 

8      2 

2:24 
1.2 

8:42 
0,1 

14:45 
LI 

20:66  ' 
0.0- 

Tu 

3 

1:20 
0.9 

7:36 
0.1 

14:06 
LI 

20:22 
0.3 

Th 

3 

1:69 
•      LO 

8:10 
0.1 

14:26 
LI 

20:39 
0.1 

8 

3 

8:20 
L8 

9:42 

ai 

16:85 
LI 

21:41  ' 
—0.1 

W 

4 

2:21 
1.0 

8:36 
0.1 

15:02 
LI 

21:16 
0.2 

F 

4 

2:54 
LI 

9:11 
0.1 

15:28 
•  1.1 

21:84 
0.1 

M 

4 

4:16 
L4 

10i89 
0.1 

16:26 
1.1 

22:36 
—0.1 

Th 

5 

3:20 
1.1 

9:86 
0.0 

16:51 
L2 

22K)6 
0.1 

E 

S 

5 

3:48 
L8 

10:09 
0.0 

16:15 
LI 

22:21 
0.0 

Tu 

5 

6KW 
L6 

11:88 
0.0 

17:16 
LI 

23:27 
—0.2 

F 

6 

4:16 
1.2 

10:82 
0.0 

16:49 
L2 

23K)1 
0.1 

8     6 

4:39 
L4 

lL-03 
0.0 

17:08 
LI 

23:09 
—0.1 

P 

o 

W 

6 

6:00 
L6 

12:26 
0.0 

18:06 
LI 

•         ■         • 

k            a            • 

S      7 

1 

6:09 
1.3 

11:26 
—0.1 

17:39 
L2 

28:46 
0.0 

M 

7 

6:81 
L5 

11:66 
-0.1 

17:49 
LI 

28:66 
-0.1 

Th 

7 

0:18 
—0.2 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrst  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  wundlngs  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
0.6  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unlen  a 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.:  0>>  is  midnight;  12>>  is  noon;  all  honn  less  than  12  are  In  the  forenoon 
(a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance,  16:47  is  8:47  p.  m. 

#,  new  moon;  }),  Ist  quar.;  O.  ^11  moon;  C>  ^  quar.;  E.,  moon  on  the  equator;  N,  S,  moon  farthest  nortti  or  aoath  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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10:10 
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JULY. 


p 

8 


Day  of— 


P 

S 


w. 


8 
M 

Tu 
W 
Th 


O  F 

S 

S 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 


E 


Mo. 


N 


1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


W!l8 


Th 
F 

'  S 

8 


19 
20 
21 
22 


M  23 


B 


Tu 
W 
Th 


24 
25 
26 


F   27 

8  I  28 
8  ;29 
M  30 


Time  and  Height  of  High  and 
Low  water. 


Tu 


I 


31 


0H» 
0.4 

1K» 
0.8 

2K)6 
0.2 

8K» 
0.1 

8:65 
0.0 

4:48 
0.0 

6:88 
-0.1 

6:27 
-0.1 

7:16 
-0.1 

0:40 
2.6 

1:25 
2.6 

2:12 
2.3 

8:00 
2.1 

8:48 
2.0 

4:85 
1.9 

0:47 
0.6 

1:39 
0.5 

2:27 
0.4 

8:15 
0.8 

4:01 
0.8 

4:47 
0.2 

5:30 
0.2 

6:12 
0.1 

6:58 
•  0.1 

0:28 
2.7 

1:12 
2.6 

2:00 
2.4 

2:50 
2.8 

8:42 
2.2 

4:35 
2.1 

0:45 
0.8 


6K)2 
2.1 

6-.58 
2.1 

6:58 
2.0 

7:50 
2.1 

8:44 
2.1 

9:40 
2.2 

10:85 
2.2 

11:30 
2.8 

1228 
2.3 

8K)2 
-0.1 

8:50 
0.0 

9:85 
0.1 

10-.22 
0.2 

11K)7 
0.8 

11:49 
0.4 

5:25 
1.8 

6:15 
1.8 

7K)5 
1.8 

7-.54 
1.9 

8:45 
1.9 

9-.35 
2.0 

10i28 
2.2 

11:14 
2.8 

12:04 
2.4 

7:85 
0.1 

8:10 
0.1 

8:50 
0.1 

9:88 
0.1 

10:10 
0.2 

10:66 
0.2 

5:82 
2.0 


11:12 
0.2 

1201 
0.2 

18Ky7 
0.2 

14-.88 
0.2 

15:48 
0.2 

16:48 
0.2 

17:45 
0.2 

18:42 
0.2 

19:87 
0.8 

18:17 
2.8 

14:10 
2.8 

15K)0 
2.8 

15:48 
2.4 

16:87 
2.4 

1722 
2.4 

12:80 
0.4 

12:55 
0.5 

18K)5 
0.6 

18:80 
0.6 

14:25 
0.5 

15:22 
0.5 

16:31 
0.5 

17:48 
0.4 

18:52 
0.4 

12:58 
2.5 

18:45 
2.6 

14:37 
2.7 

15:80 
2.7 

16.26 
2.7 

1728 
2.8 

12:00 
0.3 


17:45 
2.8 

18:41 
2.9 

19:86 
8.0 

20:80 
8.0 

2122 
8.0 

22:10 
2.9 

28:02 
2.8 

28:50 
2.7 


20-.80 
0.3 

2122 
0.4 

22:12 
0.4 

28K)5 
0.5 

28:56 
0.5 


18K)6 
2.5 

18:51 
2.5 

19:88 
2.6 

20:25 
2.7 

21:11 
2.8 

22  KX) 
2.8 

22:47 
2.8 

23:35 
2.7 


19:53 
0.4 

?0:47 
0.4 

21:48 
0.4 

22.44 
0.4 

23:45 
0.3 


18:20 
2.8 


AUGUST. 


i 


Day  of— 


P 

6 

O 


N 


W. 


W 
Th 
F 
8 
8 
M 
Tu 
W 
Th 
F 
8 


Mo. 


M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

D    8 

M 

Tu 

W 

Th 

F 


s 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
li 


8    12 


13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Height  of  High  and 
LowWater. 


1:45 
0.8 

2:40 
0.2 

8:84 
0.1 

425 
0.0 

5:14 
0.0 

6K)0 
—0.1 

6:47 
0.0 

0K)9 
2.5 

0:54 
2.4 

1:40 
2.8 

2:25 
2.1 

8:14 
2.0 

4K)0 
1.9 

0.5 

0:55 
0.5 

1:47 
0.4 

2:89 
0.4 

827 
0.8 

4:18 
0.3 

4:58 
0.2 

5:40 
0.1 

622 
0,1 

OHM 
2.6 

0:60 
2.5 

1:40 
2.4 

2:80 
2.8 

8:21 
2.1 

4:16 
2.1 

021 
0.8 

120 
0.8 

2:16 
0.2 


6:80 
2.0 

727 
2.0 

824 
2.1 

920 
2.2 

10:15 
2.8 

11K)5 
2.8 

11:57 
2.4 

7:81 
0.0 

8:17 
0.0 

9H)0 
0.1 

9:48 
D.2 

10:24 
0.8 

IIKW 
0.4 

4-.51 
1.9 

5:44 
1.8 

6:86 
1.9 

7:27 
2.0 

820 
2.1 

9:10 
2.2 

10:00 
2.4 

10:50 
2.6 

11:40 
2.6 

7H)3 
0.1 

7:47 
0.1 

8:30 
0.1 

9:17 
0.1 

10K)5 
0.2 

11K)9 
0.3 

5:18 
2.0 

6:11 
2.0 

7:10 
2.1 


18:17 
0.8 

14:80 
0.8 

15:85 
0.2 

16:85 
0.2 

17:80 
0.2 

18:21 
0.2 

19:12 
0.2 

12:46 
2.4 

13:38 
2.5 

1420 
2.4 

15K)6 
2.4 

15:52 
2.4 

16:89 
2.5 

11:17 
0.5 

11:36 
O.Q 

1220 
0.5 

18:12 
0.5 

14:23 
0.5 

15:45 
0.4 

16:55 
0.8 

17:52 
0.8 

18:50 
0.2 

12:80 
2.7 

18:22 
2.8 

14:15 
2.8 

15:08 
2.8 

16:02 
2.7 

17:00 
2.7 

12:15 
0.3 

1826 
0.3 

1428 
0.3 


19:15 
2.8 

20H)8 
2.8 

21 HW 
2.8 

21:48 
2.7 

22:87 
2.7 

2828 
2.6 


•         •         • 

20K)2 
0.3 

20:60 
0.4 

21:86 
0.4 

2225 
0.5 

28:16 
0.5 


•        ■        • 

1727 
2.5 

18d6 
2.5 

19H)6 
2.6 

19:67 
2.6 

20:45 
2.7 

21:87 
2.7 

2227 
2.7 

28:14 
2.7 


19:40 
0.2 

20:85 
0.2 

21:80 
0.2 

22:25 
0.3 

28:23 
0.3 


17:58 
2.6 

18:53 
2.6 

19>15 
2.6 


SEPTEMBER. 


a 

8 


Day  of— 


O 


£ 


A 

N 


W. 


E 


8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  water. 


3:10 
0.2 

8:59 
0.1 

4:46 
0.1 

5:32 
0.1 

6:17 
0.1 

7KH) 
0.1 

023 
2.8 

1:06 
2.2 

1:55 
2.1 

2:89 
2.0 

8:29 
2.0 

420 
1.9 

0:08 
0.5 

1:02 
0.4 

1:58 
0.4 

2:43 
0.3 


2:10 
2.2 

8:02 
2.2 

4K)0 
2.1 

4:58 
2.1 

0:55 
0.8 

1:50 
0.8 

2:41 
0.2 


8:06 
2.1 

9:00 
2.2 

9:50 
2.8 

10:40 
2.4 

11.27 
2.6 

12:11 
2.5 

7:42 
0.2 

825 
0.8 

9K)0 
0.8 

929 
0.4 

9:50 
0.5 

1022 
0.5 

5:18 
1.9 

6:07 
2.0 

7:00 
2.1 

7-.54 
2.8 


3:30 
0.3 

8:45 
2.5 

4:19 
0.2 

9'M 
2.6 

5:02 
0.1 

10:27 
2.8 

5:49 
0.1 

11:17 
2.9 

6:38 
0.1 

12:07 
2.9 

0:28 
2.4 

7:20 
0.1 

1:20 
2.3 

8:18 
0.1 

9:08 
0.1 

10:05 
0.2 

11:10 
0.8 

12:15 
0.8 

*  5:59 
2.1 

6:55 
2.2 

7:50 
2.2 


15:27 
0.8 

1620 
0.2 

17:11 
0.2 

18K)0 
0.2 

18:46 
0.2 

19:80 
0.8 

12*.55 
2.5 

18:40 
2.5 

14:24 
2.5 

15:10 
2.6 

15:69 
2.5 

16:48 
2,5 

11K)6 
0.6 

12KM 
0.6 

1820 
0.5 

14:40 
0.4 

15:48 
0.3 

16:43 
0.2 

17:40 
0.1 

18:31 
0.0 

19:27 
0,0 

12:59 
2.9 

13:50 
2.8 

l4:45 
2,7 

15:40 
2.6 

16:36 
2.5 

17:84 
2.4 

13:18 
0.3 

14:17 
0.3 

15:11 
0.3 


20:84 
2.5 

21,22 
2.5 

22:09 
2,5 

22:54 
2.4 

23:39 
2,4 


20:15 
0.3 

21 KX) 
0.4 

21:45 
0.4 

22:80 
0.5 

28:19 
0.5 


17:41 
2,5 

18:35 
2.5 

19:28 
2,5 

2020 
2.6 

21:12 
2,6 

22K)2 
2.6 

22:51 
2.6 

23:40 
2.5 


20:18 
0.1 

21:11 
0.1 

22:05 
0.2 

23:00 
0,2 

28:58 
0.3 


18:27 
2.3 

19:20 
2.3 

20K)9 
2.3 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heiffhts  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  ceclconed 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
1.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0^  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  theaftemoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  ^,  Ist  quar.;  Oi  full  moon;  (^,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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NOVEMBER. 


Time  and  Height  of  High  and 
Low  Water. 


4«7 
0.4 

9:89 
2.6 

17:10 
0.2 

21:53 
2.1 

6.-08 
0.4 

10:20 
2.7 

17:58 
0.2 

22:89 
2.1 

6:47 
0.4 

11:00 
2.7 

18:34 
0.2 

28:24 
2.1 

6:18 
0.5 

11:48 
2.7 

19:15 
0.2 

•  •        ■ 

•  •        • 

0:06 
2.1 

6:87 
0.5 

12:28 
2.7 

19:56 
0.2 

0:55 
2.1 

6:52 
0.6 

13:11 
2.6 

20:85 
0.8 

1:43 
2.1 

7:86 
0.6 

13:69 
2.6 

21:15 
0.8 

2:82 
2.1 

8:30 
0.6 

14:60 
2.6 

21:52 
0.3 

8:25 
2.2 

9:28 
0.6 

15:42 
2.4 

22.-29 
0.8 

4:19 
2.8 

10:29 
0.5 

16:87 
2.4 

28K)9 
0.8 

5:18 
2.4 

11:60 
0.5 

"i1 

28:53 
0.8 

6:10 
2.6 

18:06 
0.4 

18:28 
2.8 

•        ■        ■ 
■        •        ■ 

0:41 
0.8 

7K)8 
2.7 

14:10 
0.2 

19:25 
2.8 

1:87 
0.2 

7:57 
2.9 

15:11 
0.1 

20:17 
2.8 

2:30 
0.2 

8:48 
8.0 

16:10 
0.0 

21:10 
2.8 

3:87 
0.2 

9:40 
3.1 

17KB 
-0»1 

22:00 
2.3 

4:40 
0.1 

10:30 
3.1 

17:55 
-0.1 

22:62 
2.3 

5:46 
0.1 

6:43 
0.2 

0:89 
2.8 

1:35 
2.3 

2:82 
2.8 

8:30 
2.3 

4:28 
2.3 

6:22 
2.8 

0:45 
0.3 

1:35 
0.3 

2:22 
0.4 

8:08 
0.4 

8:50 
0.5 


11:28 
8.1 

12:12 
3.0 

7:46 
0.2 

8:45 
0.8 

9:45 
0.8 

10:45 
0.4 

11:47 
0.4 

12:40 
0.4 

6:16 
2.4 

7:00 
2.4 

7:45 
2.5 

8:28 
2.6 

9K)7 
2.7 


18:47 
—0.1 

19:38 
—0.1 

13:05 
2.9 

13:57 
2.5 

14:50 
2.5 

15:45 
2.3 

16:35 
2.1 

17:27 
2.0 

18:36 
0.4 

14:28 
0.3 

15:15 
0.3 

16K)1 
0.8 

16:46 
0.2 


28:46 
2.3 


20:30 
—0.1 

21:20 
0.0 

22:10 
0.0 

23:02 
0.1 

23:55 
0.2 


18:17 
1.9 

19K)5 
1.9 

19:62 
1.9 

20:38 
1.9 

21.-24 
1.9 


DECEMBER. 

A 

Day  of — 
W.  Mo. 

S       1 

1 

Time  and  Height  of  High  and 
Low  Water. 

4:80 
0.5 

9:49 
2.7 

17:28 
0.2 

22:09 
2,0 

s 

2 

5:03 
0.6 

10:80 
2.7 

18:10 
0.2 

22:56 
2.0 

N 

M 

3 

5:20 
0.6 

11:15 
2.8 

18:50 
0.2 

23:41 
2.0 

Tu 

4 

5:88 
0.6 

11:69 
2.7 

19:80 
0.2 

•  •         • 

•  «         • 

W 

5 

0:28 
2.1 

6:30 
0.6 

12:45 
2.7 

20:10 
0.2 

Th 

6 

1:18 
2.2 

7:16 
0.6 

13:88 
2.6 

20:50 
0.2 

F 

7 

2:08 
2.8 

8:12 
0.6 

14:22 
2.6 

21.-20 
0.2 

c 

S 

8 

8:00 
2.4 

9:22 
0.6 

16:14 
2.4 

21:48 
0.2 

s 

9 

8:82 
2.6 

10:28 
0.5 

16K)5 
2.8 

22:25 
0.2 

£ 

M 

10 

4:47 
2.6 

11:48 
0.4 

17K)0 
2.2 

23K)9 
0.2 

Tu'll 

1 

1 

5:42 
2.7 

12.58 
0.8 

17:68 
2.1 

•  •         • 

•  •         • 

W 

12 

0:05 
0.2 

6:88 
2.9 

18:55 
0.2 

18:52 
2.1 

Th  13 

0:61 
0.2 

7:81 
8.0 

14:63 
0.1 

19:48 
2.2 

F 

14 

1:57 
0.2 

8:25 
8.1 

15:60 
0.0 

20:41 
2.2 

P 

• 

S 

15 

8:08 
0.2 

9:17 
3.1 

16:48 
-0.1 

21:37 
2.2 

8 

s 

16 

4:21 
0.2 

10:09 
3.1 

17:86 
-0.1 

22:31 
2.3 

M 

17 

5:80 
0.2 

11:01 
8.0 

18:25 
-0.2 

28:25 
2,3 

Tu  18 

6:81 
0.2 

11:62 
2.9 

19:15 
-0.2 

•  ■         « 

•  •         ■ 

W 

19 

0:20 
2.4 

7:31 
0.2 

12:42 
2,8 

20.<I5 
—0.2 

Th 

20 

1:17 
2.4 

8.-28 
0.3 

13:88 
2.6 

20:55 
—0.1 

F 

21 

2:11 
2.4 

9:25 
0.3 

14.-28 
2.4 

21:45 
0.0 

3) 

S 

22 

8K)6 
2.4 

10:22 
0.4 

16:18 
2.2 

22:82 
0,1 

E 

S 

23 

4K)2 
2.4 

11:18 
0.4 

16K)2 
2.1 

23f22 
0.2 

M 

24 

4:52 
2.4 

12.12 
0.4 

16:62 
2.0 

•  •             m 

*  •             • 

Tu 

25 

0:12 
0.8 

5:48 
2.4 

18.-06 
0.4 

17:-10 
1.9 

W 

26 

IKX) 
0.4 

6:29 
2.6 

18:68 
0.4 

18:90 

1.& 

Th 

27 

1:46 
0.6 

7:11 
2.5 

14:47 
0.4 

19:19 

l.s 

A 

F 

28 

2:80 
0.5 

7:64 
2.6 

15:88 
0.8 

20:07 
l.» 

S 

29' 

8:10 
0.6 

8:86 
2.7 

16:18 
0.8 

20:55 
1.9 

9 

s 

30 

8:30 
0.6 

9:20 
2.7 

17K)0 
0.2 

21:41 
1.9 

M 

1 

31' 

1 

8:50 
0.6 

10:02 
2.7 

17:44 
0.2 

22:28 
2-0 

The  tidea  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  i^ckoned 
from  Mean  Low  Water  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
1.2  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tubular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (-)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Eastern  Standard,  75th  meridian,  W.;  0»  is  midnight,  12»'  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.m. 

#,  new  moon;  ^.  1st  quar.;  O.  full  moon;  (£,  8d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

MARCH. 

I 

1      . 

Day  of— 

Time  and  Heieht  of  High  and 
Low  Water. 

• 

8 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

* 

a 

8 

A 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

?3 

1  W.  !mo. 

W.  Mo. 

1 

W. 
Th 

Mo. 

1 

'  Im 

1 

1 

0:28 
4.7 

6:32 
0.4 

12:42 

4.8 

19:01 
0.1 

A 

Th 

1 

1:25 
4.6 

7:37 
0.9 

13:28 
4.1 

19:52 
0.5 

6:04 
0.6 

11:58 
4.3 

18:16 
0.5 

.    .    .  1 

■        •        • 

ETu 

2 

1:24 
4.6 

7:28 
0.7 

18:34 
4.5 

19:53 
0.0 

F 

2 

2:15 
4.5 

8:80 
1.1 

14:18 
8.8 

20:41 
0.6 

F 

2 

0:38 
4.7 

6:50 
0.8 

12:34 
4.1 

19:0!2 
0.6 

W 

3 

2:18 
4.5 

8:25 
0.9 

14:27 
4.2 

20:42 
0.4 

8 

3 

3:07 

4.6 

9:25 
LI 

16:12 
8.8 

21:31 
0.6 

D 

s 

3 

1:20 
4.6 

7:42 
.     1.0 

13:28 
3,9 

19:52 
0.7 

A  Th    4 

8:12 
4.5 

9:21 
1.0 

16:20 
4.0 

21:30 
0.5 

s 

4 

3:58 
4.7 

10:19 
1.0 

16:06 
3.8 

22:23 
0.6 

s 

4 

2:14 
4.6 

8:88 
LO 

14:17 
3.8 

20:45 
0.7 

1  F 

1 

5 

4:00 
4.6 

10:14 
1.0 

16:12 
4.0 

22:18 
0.4 

M 

5 

4:47 
4.9 

11:10 
0.7 

17K)0 
4.0 

23:12 
0.3 

N 

M 

5 

3:09 
4.7 

9:35 
0.9 

15:20 
3.9 

21:44 
0.6 

S 

6 

4:45 

4.8 

11:02 
0.9 

16:59 
4.0 

28:03 
0.3 

N 

Tu 

6 

6:85 
5.2 

11:57 
0.4 

17:50 
4.3 

•  ■         « 

•  •         • 

Tu 

6 

4:05 

4.8 

10:30 
0.6 

16:23 
4.1 

22:40 
0.3 

S      7 

1 

6:28 
5.0 

11:48 
0.7 

17:42 
4.1 

23:46 
0.2 

W 

7 

0:00 
0.0 

6:21 
6.5 

12:42 
0.1 

18:36 
4.6 

W 

7 

6K)0 
5.1 

11:22 
0.2 

17:18 
4.5 

23:34 
0.0 

M 

8 

6:10 
5.3 

12:30 
0.4 

18:23 
4.2 

•  •         • 

•  •         • 

Th,    8 

0:48 
—0.2 

7:06 
5.8 

13:26 
-0.3 

19:23 
5.2 

Th 

8 

6:50 
5.4 

12:10 
—0.1 

18:10 
4.9 

•  ■         • 

•  ■        • 

n'Tu 

9 

0:30 
0.1 

6:50 
5.5 

13:10 
0.2 

19:03 
4.4 

o 

F 

9 

1:35 
—0.5 

7:50 
6.0 

14:10 
—0.6 

20:08 
5.3 

F 

9 

0:25 
—0.3 

6:40 
5.7 

12:58 
—0.4 

19:00 
5.4  1 

O  W  10 

1:10 
-0.1 

7:80 
5.7 

13:52 
—0.1 

19:43 
4.6 

S  ,10 

2:20 
—0.6 

8:35 
6.1 

14:63 
—0.6 

20:53 
5.6 

o 

S 

10 

1:14 
-0.7 

7:26 
6.9 

13:43 
—0.7 

19:46  ' 
5.9 

Th  11 

1:54 
— 0.2 

8:12 
5.9 

14:35 
—0.3 

20:24 
4.8 

S 

11 

8:07 
-0.7 

9:19 
6.0 

15:38 
—0.7 

21:42 
5.7 

£ 

s 

11 

2:03 
—1.0 

8:12 
6.3 

14:28 
—LI 

20:35 
6.4 

F   12 

2:37 
—0.3 

8:54 
6.9 

15:17 
-0.4 

21:09 
5.0 

EM 

12 

3:56 
—0.6 

10:05 

5.8 

16:24 
—0.6 

22:31 
6.7 

P 

M 

12 

2:51 
—1.2 

9:02 
6.3 

16:16 
—1.2 

21:25 
6.2 

S    13 

3:28 
—0.3 

9:37 
5.8 

16:01 
-0.5 

21:55 
5.1 

p 

Tu 

13 

4:47 
—0.4 

10:52 
6.6 

17:12 
—0.6 

23:23 
5.6 

Tu 

13 

3:40 
—1.1 

9:48 
6.1 

16:00 
—1.0 

22:14 
6.2 

S    14 

1 

4:10 
—0.2 

10:23 
5.7 

16:48 
—0.4 

22:47 
5.1 

W 

14 

5:40 
-0.2 

11:43 
5.2 

18:03 
—0.3 

•         •         ■ 
«         •         • 

W 

14 

4:81 
—0.9 

10:35 
5.6 

16:50 
—0.7 

23:06 
6.0 

M   15 

5:02 
—0.1 

11:10 
5.5 

17:29 
—0.3 

23:40 
5.2 

(T 

Th 

15 

0:20 
5.5 

6:40 
0.1 

12:37 
4.8 

19K)0 
-0.1 

Th 

15 

5:26 
0.4 

11:26 
5.2 

17:43 
-0.5 

•  ■         • 

•  •         • 

E  Tu  16 

5:56 
0.1 

12K)1 
5.2 

18:26 
-0.2 

•  •         ■ 

•  •         • 

F 

16 

1:20 
5.3 

7:43 
0.3 

13:38 
4.5 

20:00 
0.0 

F 

16 

0:03 
5.8 

6:24 
—0.2 

12:25 
4.8 

18:40 
—0.2 

C    W  17 

0:37 
5.1 

6:56 
0.2 

12:55 
4.9 

19:20 
—0.1 

S 

17 

2:27 
6.3 

8:51 
0.5 

14:60 
4.3 

21:05 
0.0 

c 

S 

17 

1:06 
5.5 

7:26 
0.2 

13:28 
4.5 

•19:42 
0.0 

,Th  18 

1:40 
5.1 

8:00 
0.3 

13:56 
4.6 

20:20 
0.0 

;  s 

1 

18 

8:34 
5.3 

10:00 
0.5 

16:00 
4.3 

22:07 
-0.1 

s 

S 

18 

2:09 
5.3 

8:34 
0.4 

14:40 
4.3 

20:48 
0.1 

;  F   19 

1 

2:55 
5.2 

9:08 
0.4 

15:03 
4.4 

21:22 
—0.1 

s 

M   19 

1 

4:38 
5.4 

11:02 
0.4 

17:09 
4.5 

23:10 
—0.2 

M 

19 

3:16 
5.2 

9:40 
0.4 

15:52 
4.4 

21:54 
0.1 

p  s  :2o 

8:50 
5.4 

10:14 
0.4 

16:12 
4.4 

22:23 
—0.2 

Tu 

20 

5:37 
5.6 

11:57 
0.2 

18:08 
4.7 

•  •         • 

•  ■         • 

Tu  20 

4:22 
5.2 

10:42 
0.4 

16:68 
4.6 

22:55 
0.0 

S    21 

1 

4:52 
5.6 

11:16 
0.2 

17:18 
4.6 

23:21 
—0.4 

VV 

21 

0:05 
-0.3 

6:30 
5.7 

12:48 
—0.1 

19:00 
5.0 

W 

21 

5:22 
5.3 

11:37 
0.2 

17:63 
4.8 

23:50 
-0.1 

s    M 

22 

6:50 
5.9 

12:12 
0.0 

18:18 
4.8 

•  «         ■ 

•  •         • 

Th 

22 

0:56 
-0.6 

7:20 
5.8 

13:34 
—0.3 

19:45 
5.2 

Th 

22 

6:15 
5.4 

12:25 
0.0 

18:42 
5.0 

•         «         • 
«         ■         • 

Ti    23 

0:17 
—0.6 

6:48 
6.1 

18:02 
—0.5 

19:06 
5.4 

•  'f 

23 

1:45 
—0.5 

8:08 
5.8 

14:15 
-0.4 

20:29 
6.3 

F 

23 

0:42 
—0.2 

7:00 
5.4 

13:09 
—0.2 

19:25 
6.2 

•   W  24 

; 

1:09 
—0.9 

7:34 
6.1 

13:52 
—0.5 

20:00 
5.2 

S 

24 

2:30 
—0.6 

8:45 
5.7 

14:56 
—0.5 

21:08 
5.4 

• 

S 

24 

1:28 
—0.2 

7:48 
5.4 

13:50 
-0.3 

20:04 
5.3 

Th  25 

1 

2:00 
—0.7 

8:21 
6.1 

14:88 
—0.6 

20:46 
5.3 

E 

S    25 

1 

3:12 
-0.3 

9:26 
5.5 

15:86 
—0.4 

21:48 
5.3 

E 

S    25 

2:10 
—0.2 

8:22 
5.3 

14:28 
—0.3 

20:41 
5.4 

F 

1 

26 

2:47 
—0.8 

9:06 
6.1 

15:23 
—0.6 

21:84 
5.3 

M 

26 

3:55 
-0.1 

10:04 
5.2 

16:15 
—0.2 

22:28 
5.1 

M 

26 

2:50 
—0.2 

8:58 
5.1 

15:04 
—0.2 

21:17 
5.8 

s 

1 

27 

8:35 
—0.5 

9:51 

5.8 

16:18 
—0.5 

22:18 
5.2 

Tu  27 

4:35 
0.1 

10:40 
4.9 

16:55 
0.0 

23:07 
5.0 

Tu 

27 

3:28 
0.0 

9:31 
4.9 

15:40 
0.1 

21:53 
5.3 

S    28 

4:22 
—0.2 

10:35 
5.5 

16:50 
-0.3 

23K)3 
5.0 

W 

28 

6.'20 
0.4 

11:16 
4.6 

17:35 
0.2 

23:48 
4.8 

A 

W 

28 

4:05 
0.1 

10:04 
4.7 

16:16 
0.1 

22:28 
6.1 

E    M    29 

5:08 
0.1 

11:17 
5.1 

17:35 
—0.1 

23:49 

4.8 

Th  29 

4:45 
0.3 

10:35 
4.5 

16:53 
0.3 

23:06 
6.0 

Tu  30 

5:55 
0.4 

12:05 
4.7 

18:19 
0.2 

■         •         * 
•         •         ■ 

1 

F    30 

5:27 
0.5 

11:10 
4.3 

17:32 
0.5 

28:48 
4.9 

W  31 

0:35 
4.7 

1 

6:45 
0.7 

12:43 
4.4 

19K)5 
0.4 

1 

S 

31 

6:11 
0.6 

11:50 
4.2 

18:17 
0.7 

•         •         • 
■         •        • 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
2.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0^  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  i.s  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  Q,  full  moon;  (X,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apc^ee  or  perigee. 
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2S:K 

S 

28 

4:66 

10:» 

16:57 

23:12 

M 

28 

5:15 

10:68 

"■15 

5.2 

Th 

28 

00 

i.a 

N 

s 

29 

Ts 

11:18 

17:42 

Tu 

29 

?l 

'T* 

'?! 

I 

F 

29 

13:27 

"0*: 

M 

30 

T. 

6.5 

12M 

^Tl 

W 

30 

"s!^ 

6:63 

12:47 

^Tb 

S 

30 

1:43 

'S 

"^ 

30:4^ 

3'Th 

31 

*" 

^02 

4,7 

61 

Thp  M 

fcTifeSS 
LBfeelbe 
minui<  (- 

e  'j!hr'] 

%  S(^r^utlve'hllehirwllU^dtJ^w%he 
Low  Waltt,  wbieh  1h  the  datum  ot  Boundl 
ow  mean  flea  level.    To  find  the  depth  of  w 
sign  In  before  the  height,  in  whith  case  sub 
ne  u«d  \»  Eastern  Standard,  TSth  meridian 
greater  are  in  the  afiernoon  (p.  m.)  and  wh 
moon;  J,litquar.;  O.tull  moon;  ij.  M  <i 
P.  moon  in  apogee  or  perigee. 

h  their  limes  on  the  flnit  Hue  and  hetehta  0 
her  it  L>  high  or  low  water.    The  helgbts,  1 
gx  on  the  Coast  and  Geodetic  Survey  Chart 
ler.  add  the  tabular  height  to  the  Bounrtlnj 

n  d'itniQls'hed'by  I2^^ve  th^meJalte^liTOn 
oar.;  E.  moon  on  tbe  equator;  N,  8,  moon 

ntbeaacoiHl  lineofei«h  day: 
feet  and  t«Dlhf ,  are  reckoned 

!  given  onihe  chart,  unieas ■ 

es  than  12  are  In  the  foreiooon 
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JULY. 


9 
li 


Day  of— 
W.  Mo. 


S 

o 


8 
M 

Tu 

W 

Th 

F 

S 

M 
iTu 

!w 

E^Th 

Ci  F 

I     I 

'     '  S 

A    M 

Tu 
W 
N ;  Th 
F 

S 

M 


Time  and  Height  of  High  and 
Low  Water. 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 


£ 


iTu  24 
W  25 
Th  26 


F 

S 

I 

M 

!Tu 


27 

28 
29. 
30 
31 


2:50 
4.7 

3:53 
4.7 

4:65 
4.8 

5:55 
4.9 

0:60 
—0.4 

1:42 
—0.6 

2:34 
-0.6 

3:23 
-0.6 

4:14 
-0.5 

5:08 
—0.4 

5:52 
—0.2 

0:25 
5.0 

1:18 
4.6 

2:11 
4.3 

9106 
4.1 

3:55 
4.0 

4:44 
4.0 

5:27 
4.1 

0:12 
0.5 

0:52 
0.3 

1:82 
0.0 

2:14 
—0.1 

2:56 
—0.3 

8:30 
-0.4 

4:24 
-0.4 

6:12 
—0.3 

6:00 
—0.2 

0:28 
4.9 

1:26 
4.7 

2:28 
4.5 

3:36 
4.5 


9:15 
^0.2 

10:13 
—0.4 

11K)6 
—0.6 

I2m 
-0.8 

6*.62 
5.1 

7:46 
5.2 

8:48 
5.2 

9:82 
5.2 

10:24 
5.1 

11:16 
6.0 

12:10 
4.8 

6:42 
0.0 

7:82 
0.2 

8:23 
0.3 

9:12 
0.4 

lOKW 
0.4 

10:46 
0.3 

11:29 
0.2 

6H)7 
4.2 

6:46 
4.4 

7:25 
4.6 

8:05 

4.8 

8:48 
4.9 

9:34 
5.0 

10:24 
6.1 

11:16 
6.1 

12:10 
6.2 

6:56 
—0.1 

7:53 
-0.1 

8:53 
—0.1 

9:53 
—0.8 


15:35 
6.5 

16:86 
6.8 

17:34 
6.1 

18:28 
6.3 

12:66 
-0.9 

13:49 
-0.9 

14:40 
-0.9 

15:88 
—0.7 

16:25 
—0.5 

17:19 
—0.1 

18:14 
0.8 

13:05 
4.7 

14KN) 
4.6 

14:58 
4.6 

15:44 
4.7 

16:30 

4.8 

17:12 
6.0 

17:58 
6.2 

12:12 
0.1 

12:53 
—0.1 

13:35 
—0.2 

14:17 
—0.2 

15K)1 
—0.2 

15:49 
—0.2 

16:38 
-0.1 

17:80 
0.1 

18:28 
0.2 

13:10 
5.2 

14:12 
6.3 

16:17 
6.4 

16:20 
6.6 


21:66 
0.1 

22:67 
0.0 

28:55 
—0.2 


19:20 
6.4 

20:12 
6.4 

21 KS 
6.3 

21:53 
6.1 

22:44 
5.7 

28:84 
6.3 


19:10 
0.6 

20K)5 
0.8 

21.-03 
0.9 

21:56 
1.0 

22:45 
0.9 

28:29 
0.8 


18:34 
5.4 

19:12 
6.6 

19:53 
5.8 

20:34 
6.8 

21:16 
5.8 

22:00 
5.6 

22:47 
6.4 

23:36 
6.2 


19:30 
0.3 

20:34 
0.4 

21:40 
0.3 

22:42 
0.2 


AUGUST. 


8 


p 

s 

O 


Day of— 


W.  Mo. 


N 


E 


3) 
P 

S 


W 

Th 

F 

S 

M 
Tu 
W 
Th 
F 
S 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

M 
Tu 
W 
Th 
F 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


4:43 
4.6 

5:44 

4.8 

0:35 
—0.2 

1:25 
—0.4 

2:14 
-0.5 

3:00 
-0.6 

3:45 
—0.5 

4:30 
—0.3 

5:15 
—0.1 

6H)2 
0.1 

0:32 
4.4 

1:20 
4.1 

2:10 
8.9 

3K)6 
3.8 

3:66 
3.8 

4:46 
4.0 

6:32 
4.3 

0:20 
0.2 

1:04 
-0.1 

1:46 
-0.4 

2:28 
—0.6 

3:13 
—0.6 

3:68 
—0.6 

4:46 
—0.6 

6:86 
-0.3 

0:08 
4.9 

1:08 
4.6 

2:15 
4.4 

3:28 
4.4 

4:35 
4.6 

6:86 

4.8 


10:61 
-0.4 

11:46 
—0.6 

6:40 
6.0 

7:82 
6.1 

8:22 
5.2 

9:10 
5.3 

9:66 
5.2 

10:46 
5.1 

11:82 
4.9 

12:21 
4.8 

6:49 
0.3 

7:36 
0.5 

8:26 
0.6 

9:18 
0.6 

lOKM 
0.5 

10:56 
0.3 

11:40 
0.1 

6:17 
4.6 

7K)0 
4.9 

7:44 
6.2 

8:28 
6.4 

9:16 
6.5 

10:04 
5.6 

10:56 
6.6 

ll.W 
5.5 

6:31 
-0.1 

7:80 
0.0 

8:34 
0.0 

9:38 
—0.1 

10:38 
-0.2 

11:86 
—0.4 


17:20 
5.9 

18:16 
6.1 

12:42 
—0.8 

13:35 
—0.8 

14:24 
—0.7 

15:13 
—0.6 

16:00 
—0.3 

16:49 
0.0 

17:89 
0.3 

18:80 
0.6 

18:10 
4.6 

14.-03 
4.6 

14:65 
4.6 

16:44 
4.7 

16:32 
4.9 

17:18 
6.1 

18:02 
6.4 

12:27 
-0.2 

13:12 
—0.4 

13:48 
—0.5 

14:44 
—0.6 

15:32 
-0.5 

16.-20 
—0.4 

17:14 
-0.2 

18:11 
0.0 

12:50 
5.4 

13:55 
5.8 

15.-02 
6.3 

16K)6 
6.4 

17H>7 
5.6 

18:00 
6.7 


23:40 
0.0 


19K)6 
6.2 

19:56 
6.2 

20:44 
6.1 

21:30 
6.9 

22:16 
5.6 

23:00 
5.2 

23:46 

4.8 


19:21 
0.9 

20:16 
1.0 

21:10 
1.1 

22K)1 
1.0 

22:50 
0.8 

28:37 
0.6 


18:46 
6.7 

19.-28 
5.8 

20:10 
5.9 

20:56 
5.9 

21:40 
5.8 

22:26 
6.6 

23:15 
6.2 


19:12 
0.3 

20:19 
0.4 

21:26 
0.4 

22:80 
0.3 

28:26 
0.1 


SEPTEMBER. 


8 


c 


Day  of— 


W. 


S 

M 

|Tu 

I 

E    W 

I 

Th 
F 

S 

s 

M 
Tu 

N    W 

Th 
F 

S 

M 
Tu 
W 

Th 
P    F 

S 

s 

M 
Tu 
W 

Th 

I 

F 

S 
8 


E 


Mo. 


Time  and  Height  of  High  and 
Low  Water. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


0:20 
—0.1 

1.-06 
—0.3 

1:50 
-0.4 

2:83 
—0.5 

3:14 
—0.4 

8:55 
-0.2 

4:36 
0.0 

5:19 
0.2 

6K)3 
0.6 

0:26 
4.0 

1:16 
3.9 

2:10 
3.8 

3:10 
3.9 

4KJ7 
4.1 

6KX) 
4.6 

6:49 
4.9 

0:33 
-0.4 

1:17 
—0.6 

2H)1 
—0.8 

2:47 
—0.8 

3:38 
—0.8 

4:21 
—0.6 

6:14 
—0.1 

6:10 
—0.1 

0:67 
4.5 

2K)8 
4.8 

3.-22 
4.4 

4:28 
4.6 

5:25 
4.9 

6:14 
5.1 


6:28 
5.0 

7:17 
5.2 

8:02 
6.8 

8:45 
5.4 

9:27 
6.4 

10:10 
5.2 

10:52 
5.1 

11:35 
4.9 

12:20 
4.7 

6:50 
0.6 

7:40 
0.7 

8:33 
0.7 

9:28 
0.6 

10:21 
0.4 

11:12 
0.0 

12:02 
—0.3 

6:86 
6.3 

7:22 
6.5 

5.9 

8:65 
6.0 

9:45 
6.0 

10:36 
6.9 

11:33 
6.7 

12:33 
5.6 

7:18 
0.0 

8:18 
0.1 

9:25 
0.1 

10:27 
0.0 

11.-24 
—0.1 

12:16 
—0.2 


12:29 
—0.5 

13:19 
—0.6 

14:06 
—0.6 

14:50 
—0.5 

15:36 
-0.2 

16:19 
0.1 

17:03 
0.3 

17:49 
0.6 

18:38 
0.8 

13:18 
4.6 

14.-00 
4.6 

14:55 
4.6 

15:48 

4.8 

16:40 
6.0 

1759 
6.3 

18:16 
5.6 

12:50 
—0.6 

18:37 
—0.8 

14:25 
—0.9 

15:13 
-0.8 

16:05 
—0.7 

16:58 
—0.4 

17:56 
—0.1 

18:57 
0.2 

13:38 
5.3 

14:46 
6.2 

16:52 
6.2 

16:62 
6.3 

17:46 
6.4 

18:85 
6.4 


18:51 
5.8 

19:88 

6.8 

20:22 
6.7 

21:04 
6.6 

21:45 
6.3 

22:26 
4.9 

23:08 
4.6 

28:43 
4.3 


19:28 
1.0 

20:23 
1.0 

21:18 
0.9 

22:11 
0.6 

23.-00 
0.3 

23:48 
0.0 


19:02 
5.9 

19:46 
6.9 

20:31 
6.9 

21:17 
5.7 

22K)5 
5.5 

22:56 
5.1 

23:53 

4.8 


20K)8 
0.4 

21:10 
0.4 

22:13 
0.8 

28:09 
0.1 

23:58 
-0.1 


The  tides  are  placed  in  the  order  of  occorrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a.  compcirison  of  consecutive  heights  will  indicate  whether  It  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  tills  r€^on,  and  which  is 
2.6  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
ninus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0>>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
[  a.  m. ) ,  al  1  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon ;  for  instance,  16:47  is  3:47  p.  m. 

#,  new  moon;  ^.  1st  quar.;  0«  'ull  moon;  (i,  8d  quar.;  E,  moon  on  the  equator:  N,  S,  moon  farthest  north  or  south  of  the 
^uator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTC 

)BER. 

1  Height  of  Hi( 
Low  Water. 

NOVEMBER. 

" 

DECEMBER. 

1 

• 

Day of— 

Time  am 

0:43 
—0.3 

l^hand 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

i 

A 

Day  of— 

Time  and  Height  of  High  and 
Low  Water- 

W.  Mo. 

W.  Mo. 
Th    1 

W. 

s 

Mo. 
1 

M 

1 

6:58 
5.3 

13:04 
-0.4 

19:16 
6.5 

1:37       7:52 
—0.3        6.6 

14:08 
-0.1 

20:10 
4.8 

1:44       8.00 
-0.1        6.6 

14:22 
0.2 

20:14 
4.1 

9 

Tu    2 

1:26 
-0.4 

7:32 
6.6 

13:48 
—0.4 

19:58 
6.4 

F 

2 

2:15       8:28 
—0.2        5.6 

14:47 
0.0 

20:42 
4.6 

s 

2 

2:20       8:84 
0.1        5.6 

16KX) 
0.2 

20:15 
1.3 

W     3 

2:06 
-0.6 

8:18 
6.6 

14:30 
—0.3 

20:87 
5.2 

s 

3 

2:50       9:02 
0.0         6.4 

16:24 
0.1 

21:14 
4.5 

N 

M 

3 

2:54       9K)9 
0.2        6.4 

15:36 
0.2 

21:1*^ 

4.3 

rh,  4 

2:45 
-0.3 

8:66 
5.6 

16:12 
-0.2 

21:13 
6.0 

A 

8     4 

8.-26       9:38 
0.2         6.8 

16:05 
0.3 

21:47 
4.8 

Tu 

4 

3:30       9:46 
0.4        5.8 

16:15 
0.3 

21:5-2 

4.;^ 

1 

F     6 

3:23 
—0.2 

9:35 
5.4 

5:63 
0.1 

21:49 
4.7 

M,   5 

4:02      10:14 
0.4         6.1 

16:44 
0.4 

22:20 
4.2 

W 

5 

4:10      10:28 
0.6        6.2 

16:58 
0.3 

22:3?i 
4.3 

s 

6 

4:00 
0.1 

10:12 
5.2 

16:33 
0.3 

22:23 
4.4 

N 

Tu 

6 

4:40      10:58 
0.7         5.0 

17:27 
0.5 

23:02 
4.1 

Th 

6 

4:54     11K)5 
0.7        5.1 

17:40 
0.8 

23:24 
4.  1 

A 

s 

7 

4:40 
0.4 

10:52 
5.0 

17:17 
0.5 

23:00 
4.2 

w 

7 

5:25      11:86 
0.8         4.9 

18:14 
0.6 

23:62 
4.1 

F 

7 

5:42      11:61 
0.8        4.9 

18:30 
0.4 

•           »          • 

M 

8 

5:20 
0.6 

11:33 

4.8 

18:08 
0.7 

23:40 
4.0 

Th 

8 

6:15      12:26 
0.9         4.8 

19:05 
0.6 

■  •         • 

■  ■         • 

c 

s 

8 

0:20       6:38 
4.4         0.7 

12:44 
4.8 

19r21 
0.4 

Tu    9 

6:a5 
0.8 

12:18 
4.7 

18:53 
0.8 

■         ■         • 
•        •        • 

c 

F,   9 

0:50       7:12 
4.1         0.9 

13:22 
4.7 

20:00 
0.6 

8 

9 

1:20       7:40 
4.6        0.7 

18:40 
4.8 

20:15 
0.2 

N 

W  10 

0:29 
3.9 

6:66 
0.9 

13:10 
4.6 

19:47 
0.9 

S 

10 

1:53       8:14 
4.2         0.8 

14:20 
4.7 

20:54 
0.4 

E 

M 

10 

2:24       8:45 
4.8         0.5 

14:^ 

4.8 

21:12 

Th  11 

I 

1:27 
8.9 

7:52 
0.9 

14:05 
4.6 

20:43 
0.7 

S    11 

2:56       9:17 
4.5        0.5 

15:20 
4.8 

21:49 
0.1 

Tu 

11 

8:25       9:50 
5.1         0.2 

15:44 

4.8 

22:Hf' 

F 

12 

2:30 
4.0 

8:52 
0.8 

15:(K 
4.7 

21:36 
0.5 

M   12 

1 

3:57      10:17 
6.0      •  0.2 

16:18 
6.0 

22:42 
—0.2 

W  12 

4:24      10:50 
6.6     —0.1 

16:43 
5.0 

23!i>J 
— 0  '> 

S    13 

3:32 
4.3 

9:50 
0.5 

16:00 
4.9 

22:28 
0.3 

E 

Tu  13 

4:62      11:12 
6.4     —0.2 

17:13 
5.3 

23:80 
—0.6 

Th 

13 

5:20      11:45 
6.0     —0.4 

17:40 
6.1 

28:V» 

—0.7 

4 
1 

S    14 

4:28 
4.7 

10:45 
0.1 

16:54 
5.2 

23:17 
—0.1 

W   14 

1 

5:43      12:06 
5.9     —0.6 

18:04 
5.4 

•         ■         • 
■         «         • 

F    14 

6:15      12:40 
6.3     —0.6 

18:84 
5.2 

*           •          • 
■           *         • 

M   15 

6:20 
5.2 

11:38 
—0.2 

17:44 
5.5 

•         •         • 
■         ■         • 

Th  15 

0:20       6:34 
—0.8         6.2 

12:58 
-0.8 

18:55 
6.5 

P 

• 

S 

15 

0:47       6:54 
—0.9         6.6 

18:32 

-0.,H 

19  r> 
.V5 

E 

Tu  16 

1 

0:03 
—0.4 

6:08 
5.6 

12:28 
-0.6 

18:32 
5.7 

? 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day} 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  hi^h  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
3.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unle^  a 
ininus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Central  Standard,  90th  meridian  W.;  Oi*  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  8:4''  p.  m. 

#,  new  moon;  }),  1st  quar.;  O*  full  moon;  (^,  8d  quar.;  £,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
n  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
3  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (  —  )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Central  Standard,  9(Hh  meridian  W.*  0^  is  midnight,  12)>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }).  Ist  quar.:  Oi  ^ull  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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0:24 
6.5 

1:24 
6.4 

2:28 
6.5 

3:82 
6.6 

4:30 
5.9 

6:28 
6.2 

0:14 
-0.7 

1:05 
—0.9 

1:66 
—0.9 

2:45 
—0.9 

3:35 
-0.7 

4:27 
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5:22 
0.0 
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6.5 

8:01 
6.4 
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5.4 
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6.4 
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0.8 
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0.3 
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0.3 

2:43 
0.8 
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0.3 
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0.4 
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0.4 
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0.6 
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7:62 
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13:34 
5.2 

14:38 
6.2 

16:36 
5.4 

16:80 
5.6 

17:17 

6.8 

17:69 
6.0 

12:21 
0.1 

18:00 
0.1 

13:32 
0.2 

14:10 
0.8 

14:40 
0.6 

15:15 
0.6 

15:64 
0.7 

16:40 
0.8 

17:83 
0.8 

18:36 
0.8 

13:29 
6.3 


19:00 
LO 

20:10 
0.8 

21:18 
0.5 

22:22 
0.2 

28:20 
—0.3 


18:42 
7.1 

19:32 
7.8 

20:22 
7.4 

21:12 
7.2 

22:04 
6.9 

22:58 
6.5 

28:56 
6.1 


19:45 
0.7 

20:60 
0.7 

21:54 
0.7 

22:60 
0.6 

23:86 
0.4 


18:37 
6.1 

19:12 
6.1 

19:46 
6.2 

20:22 
6.2 

21:00 
6.1 

21:86 
6.0 

22:17 
5.9 

23:06 
6.7 

28:66 
5.6 


19:41 
0.7 


JUNE. 


a 

8 


Y 

o 

S 


Day  of— 


W.  Mo. 


F 

S 

H 

M 

Tu 

W 

Th 

F 

S 

M 
Tu 


E 


Th 


F 

S 

Tu 

IW 

•  JTh 
N    F 

S 

M 

Tu 

W 

Th 

F 

S 


1 
2 
3 
4 
5 

6 

f» 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Time  and  Height  of  High  and 
Low  water. 


1:56 
6.4 

3HX) 
5.5 

4.-03 
5.6 

5:02 
5.8 

6:68 
6.0 

0:48 
—0.6 

1:38 
-0.7 

2-.30 
-0.7 

8:20 
—0.6 

4:10 
—0.4 

5K)0 
-0.2 

6:65 
0.0 

0:25 
6.7 

1:25 
5.4 

231 
5.2 

8:20 
5.1 

4:14 
6.0 

5:02 
6.0 

5:46 
5.0 

0:28 
0.6 

1.-06 
0.4 

1:41 
0.3 

2:17 
0.2 

2:56 
0.2 

8:40 
0.2 

4:20 
0.2 

5K)7 
0.2 

5:65 
0.3 

0:27 
5.6 

1.-26 
5.4 


8:20 
0.4 

9:18 
0.1 

10:18 
-0.2 

11:11 
—0.5 

12:04 
-0.7 

6:60 
6.1 

7:42 
6.1 

8:34 
6.1 

9:24 
5.9 

10:16 
5.8 

11:10 
5.5 

12:06 
6.4 

6:48 
0.3 

7:42 
0.4 

8:35 
0.5 

9:29 
0.5 

10:18 
0.4 

11:05 
0.8 

11:60 
0.8 

6:26 
6.0 

7:04 
6.1 

7:46 
6.1 

8:16 
5.1 

8:52 
5.2 

9:84 
5.8 

10:18 
6.8 

11:08 
5.4 

12.-06 
5.5 

6:60 
0.3 

7:49 
0.8 


14:35 
5.6 

15:85 
6.0 

16:34 
6.4 

17:88 
6.8 

18:24    . 
7.2 

12:55 
-0.9 

18:45 
-0.9 

14:36 
—0.8 

15:28 
-0.5 

16:20 
—0.2 

17:15 
0.2 

18:15 
5.5 

13.-05 
5.3 

14KI0 
5.3 

14:58 
5.4 

15:60 
5.5 

16:3S 
5.7 

17:21 
5.8 

18:02 
6.0 

12:25 
0.3 

13:06 
0.2 

13:43 
0.3 

14:16 
0.4 

14;57 
0.4 

1537 
0.5 

1622 
0.5 

17:15 
0.6 

18:15 
0.6 

13KI5 
5.6 

Uzm 

5.8 


20:51 
0.5 

21:56 
0.2 

22:55 
—0.1 

28:53 
—0.4 


19:15 

7.4 

20:05 
7.4 

20:i>5 

7. -2 

21:46 
6,9 

22:3s 

&.--* 

23:32 
6.1 


19:16 

0,7 

20.17 
0.9 

21:1S 
0.9 

22.12 
0,?* 

23  XH 
0.& 

23:47 

O-T 


18:«) 
6.1 

19:20 
d.2 

19:nT 

6  c 

6-3 

21:1-^ 
6. -2 

21:5.- 

22:44 
b.i 

2SJ3 


1»:1? 

0-t 

20- 2S 

0.5 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  eacli  dar 
a  comparison  of  consecutive  heightA  will  Indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckon^ 
from  Sf ean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  wliich  is 
30  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  sonndings  given  on  the  chart,  unlesa 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it 

The  time  used  is  Central  Standard,  90th  meridian  W.;  0>>  is  midnight,  12>>  is  noon;  all  hours  leas  than  12  are  in  the  ffoTenocs. 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  Instcoice,  15:47  \m  8:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  O.  full  moon;  (^,  8d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  soutli  o€  t&e 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 

AUGUST. 

SEPTEMBER. 

■ 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

■ 

a 

s 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

1 

W. 
W 

Mo. 

1 

W. 

Mo. 

1 

2:82 
5.3 

8:50 
0.1 

15:12 
6.1 

21:86 
0.4 

4:25 
5.2 

10:35 
-0.2 

16:56 
6.6 

28:25 
0.2 

S 

0:03 
0.0 

6:10 
5.7 

12:14 
—0.8 

18:30 
6.5 

M 

2 

8:40 
5.4 

9:60 
-0.1 

16:14 
6.4 

22:40 
0.1 

s 

Th 

2 

5:26 
5.5 

11:80 
—0.4 

17:52 
6.7 

•  •         ■ 

•  •         • 

O 

s 

2 

0:62 
—0.2 

7KX) 
6.0 

13:05 
-0.6 

19:18 
6.6 

1 
'« 

Til 

3 

443 
5.5 

10:50 
—0.8 

17:12 
6.7 

28:40 
-0.1 

F 

3 

0:20 
-0.1 

\  6:28 
5.7 

12:25 
—0.5 

18:46 
6.9 

M 

3 

1:35 
-0.4 

7:48 
6.1 

13:52 
—0.6 

20:08 
6.5 

P 

W 

4 

5:42 
5.7 

11:46 
-0.6 

18:07 
7.0 

•  •        • 

•  ■        • 

o 

S 

4 

1:10 
-0.3 

7:15 
6.9 

13:17 
-0.6 

19:36 
6.9 

Tu 

4 

2:12 
—0.4 

8:26 
6.2 

14:35 
-0.3 

20:43 
6.3 

s!Th 

5 

0:85 
-0.8 

6:87 

5.8 

12:89 
-0.7 

19:00 
7.2 

s 

5 

1:67 
-0.5 

8:03 
6.0 

14:10 
-0.6 

20:22 
6.8 

£ 

W 

5 

2:56 
—0.3 

9:04 
6.1 

16:17 
-0.1 

21:23 
6.1 

F 

6 

1:26 
-0.5 

7:80 
5.9 

18:81 
—0.8 

19:60 
7.2 

M 

6 

2:41 
-0.5 

8:48 
6.0 

14:66 
—0.4 

21K)8 
6.6 

Th 

6 

3:82 
-0.1 

9:43 
6.0 

16:66 
0.1 

22:00 
6.7 

S 

7 

2:16 
—0.6 

8:20 
6.0 

14:22 
—0.7 

20:40 
7.0 

Tu 

7 

8:25 
—0.4 

9:34 
6.0 

16:42 
—0.2 

21:61 
6.3 

:f 

7 

4:09 
0.1 

10:22 
6.9 

16:85 
0.4 

22:87 
5.4 

■ 

s 

8 

8.-04 
—0.5 

9H» 
5.9 

15:13 
-0.5 

21:29 
6.8 

E 

W 

8 

4:06 
—0.2 

10:15 
5.9 

16:27 
0.2 

22:33 
6.9 

i  s 

8 

4:46 
0.4 

11.-02 
5.7 

17:15 
0.7 

23:13 
6.0 

M     9 

8:48 
—0.4 

9:57 
5.8 

16:04 
—0.2 

22:17 
6.4 

Th 

9 

4:46 
0.1 

11:00 
5.7 

17:11 
0.6 

23:16 
5.6 

A 

S 

9 

6:26 
0.7 

11:44 
6.6 

18:00 
LO 

28:55 
4.8 

1 

I 
1 

Tu 

10 

4:85 
-0.2 

10:45 
5.7 

16:63 
0.2 

23:04 
6.0 

F 

10 

5:29 
0.3 

U:43 
5.5 

17:68 
0.8 

28:68 
6.2 

c 

M 

10 

6:10 
0.9 

12:30  --18:48 
6.3        LI 

•  •         • 

•  •         • 

1 

11 

5.-22 
0.0 

11:85 
5.6 

17:46 
0.5 

23:62 
5.6 

c 

S 

11 

6:12 
0.5 

12:80 
5.4 

18:46 
LO 

■         «         • 
•         ■         • 

Tu 

11 

0:42 
4.6 

6:69 
LO 

13:22 
6.2 

19:43 

La 

E  Th 

1     ' 

12 

6:10 
0.3 

12:25 
5.4 

18:40 
0.8 

•  •         ■ 

•  «         • 

A 

s 

12 

0:45 

4.8 

7:00 
0.7 

13.-20 
6.3 

19:38 
L2 

N 

W 

12 

1:38 
4.6 

7:56 
1.1 

14:18 
6.2 

20:43 
LI 

;c 

F 

13 

0:40 
5.3 

7:00 
0.5 

13:17 
5.8 

19:85 
LO 

M 

13 

1:35 
4.6 

7:60 
0.9 

14:18 
5.3 

20:36 
1.3 

Th 

13 

2:42 
4.5 

8:67 
LO 

15:18 
5.3 

21:48 
0.9 

S 

14 

1:85 
5.0 

7:50 
0.6 

14:10 
5.3 

20:31 
1.1 

Tu 

14 

2:80 
4.5 

8:42 
0.9 

16:06 
5.3 

21:31 
L2 

F 

14 

3:46 
4.7 

9:66 
0.7 

16:15 
6.6 

22:40 
0.6 

■ 

H 

15 

2:80 
4.7 

8:41 
0.7 

15:02 
5.4 

21:28 
1.1 

W 

15 

3:28 
4.5 

9:40 
0.8 

16:00 
5.5 

22:25 
1.0 

S 

15 

4:43 
6.1 

10:63 
0.4 

17.-08 
5.9 

23:31- 
0.2 

A|M 

18 

8:26 
4.7 

9:82 
0.7 

10:52 
5.5 

22:18 
1.1 

N 

Th 

16 

4:26 
4.6 

10:31 
0.6 

16:50 
5.7 

23:18 
0.7 

s 

16 

6:34 
6.6 

11:44 
0.0 

17:58 
6.2 

■         ■         • 
«         ■         • 

Tu 

17 

4:18 

4.7 

1030 
0.6 

16:40 
5.6 

28:07 
0.9 

F 

17 

5:20 
4.9 

11:24 
0.4 

17:40 
6.0 

•         •         • 

■         •         • 

M 

17 

0:17 
—0.1 

6:22 
5.9 

12:83 
-0.3 

18:47 
6.4 

W 

18 

5:05 
f7 

11:06 
0.5 

17:25 
5.8 

23:58 
0.7 

S 

18 

0:05 
0.4 

6:05 
6.2 

12:10 
0.1 

18:26 
6.3 

• 

Tu 

18 

1K)3 
-0.4 

7K)7 
6.3 

13:20 
-0.5 

19:32 
6.6 

N    Th 

19 

5:55 
4.9 

11:50 
0.4 

18:10 
6.1 

■  • 

■  ■        • 

• 

s 

19 

0:47 
0.1 

6:60 
6.5 

12:55 
—0.1 

19:10 
6.5 

E 

W 

19. 

1:45 
—0.6 

7:62 
6.6 

14:27 
-0.7 

20:17 
6.6 

F 

20 

0:85 
0.4 

6:88 
5.0 

12:85 
0.2 

18:52 
6.8 

M 

20 

1:31 
-0.2 

7:82 

5.8 

13:40 
-0.8 

19:55 
6.6 

Th 

20 

2:28 
—0.6 

8:38 
6.7 

14:55 
-0.7 

.  21:02 
6.6 

• 

S 

21 

1:14 
0.2 

7:15 
5.2 

13:18 
0.1 

19:34 
6.4 

Tu 

21 

2:12 
-0.4 

8:16 
6.1 

14:25 
—0.3 

20:88 
6.6 

P 

F 

21 

8:12 
-0.6 

9:23 
6.7 

16:42 
—0.6 

21:47 
6.2 

s 

22 

1:55 
0.1 

7:54 
5.4 

13:59 
0.1 

20:15 
6.4 

W 

22 

2:54 
—0.5 

8:58 
6.2 

15:08 
-0.8 

21:22 
6.6 

S 

22 

8:66 
—0.4 

10:12 
6.6 

16:32 
—0.3 

22:36 
5.9 

1 

M   23 

2:85 
-0.1 

8:85 
5.6 

14:40 
0.0 

20:58 
6.4 

E 

Th,23 

3:86 
—0.4 

9:44 
6.8 

15:66 
—0.2 

22:06 
6.2 

s 

23 

4:46 
-0.2 

11:06 
6.4 

17:26 
0.0 

23:29 
5.5 

Tu 

24 

8:15 
-0.2 

9:18 
5.7 

15:24 
0.1 

21:40 
6.3 

F 

24 

4:20 
—0.2 

10:82 
6.3 

16:48 
—0.1 

22:64 
5.9 

M 

24 

6:89 
0.1 

12:02 
6.1 

18:26 
0.4 

•         •         ■ 
«         •         ■ 

W 

25 

4:00 
-0.2 

10K)2 

5.8 

16:10 
0.2 

22:25 
6.1 

S 

25 

5:07 
—0.1 

11:24 
6.2 

17:43 
0.2 

23:45 
5.6 

1 

Tu 

25 

0:28 
5.2 

6:39 
0.4 

13:05 
6.9 

19:82 
0.6 

R  Th 

26 

4:44 
-0.1 

10:50 

5.8 

17:00 
0.3 

23:14 
5.9 

D 

S    26 

1 

6:00 
0.1 

12:21 
6.1 

18:42 
0.4 

■         •         ■ 

W 

26 

1:37 
5.0 

7:47 
0.5 

14:12 
6.7 

20:42 
0.7 

'  F 

27 

5:81 
0.1 

11:44 
5.9 

17:58 
0.4 

•         •         • 
■         •         • 

p 

M 

27 

0:44 
5.2 

7:00 
0.3 

13:24 
6.9 

19:50 
0.6 

Th 

27 

2:49 
5.0 

8:67 
0.6 

15:20 
6.7 

21:48 
0.5 

^ 

S 

28 

0K)5 
5.6 

6:25 
0.2 

12:42 
5.9 

19KK) 
0.5 

Tu 

28 

1:61 
5.0 

8:03 
0.4 

14:30 
6.9 

21:00 
0.7 

F 

28 

8:58 
6.1 

10:06 
0.3 

16:24 

5.8 

22:40 
0.3 

s 

29 

1:05 
5.8 

7:24 
0.2 

13:46 
5.9 

20:07 
0.6 

8 

W  29 

3:02 
5.0 

9:12 
0.3 

15:36 
6.0 

22:08 
0.5 

E 

S 

29 

4:68 
5.4 

11:06 
0.1 

17:22 
6.0 

23:41 
0.1 

M 

30 

2:10 
5.1 

8:30 
0.2 

14:50 
6.0 

21:16 
0.6 

Th  30 

1 

4:12 
5.1 

10:18 
0.1 

16:40 
6.2 

23:10 
0.3 

s 

30 

5:50 
5.8 

12K)1 
-0.1 

18:13 
6.1 

•  •         • 

*  ■         • 

Ta!  31 

3:20 
5.1 

9:28 
0.1 

15:55 
6.2 

22:25 
0.4 

F   31 

1 

5:15 
5.4 

11:20 
-0.1 

17:40 
6.4 

•  •         ■ 

•  •         ■ 

!      1 

rnu. 

^    aBJ 

- 1  i_  i 

Ll..           _a. 

^ £ 

_j 

.. 

^  «.    _     <« 

^    «  ■ 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  Indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  noundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
3.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  ( - )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Central  Standard,  90th  meridian  W.;  0>»  is  midnight,  12*'  is  noon;  all  hours  less  than  12  are  In  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance,  15:47  is  3:47  p.  m. 

#.  new  moon:  }).  1st  quar.;  O.  full  moon;  ([,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 

NOVKW 

[BER. 

1  Height  of  Hie 
Low  water. 

fhand 

19:49 
6.6 

DECEMBER. 

1 

fl  Day  of— 
55    W.  Mo. 

Timeand  Height  of  Hig-h  and 
Low  Water. 

i 

Day  of— 

Time  am 

^. 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

1 
1 

W.  Mo. 

W.  Mo. 

M     1 

0:27 
0.1 

6:87 
6.0 

12:48 
-0.2 

18:58 
6.2 

Th 

1 

1:15 
—0.1 

7.-27 
6.2 

18:47 
0.0 

A 

s 

1 

1 

1:20 
0.2 

7:84 
6.2 

13:57 
0.3 

19:54 

5.1 

C  Tu    2 

1:08 
—0.2 

7:18 
6.2 

13:32 
-0.8 

19:40 
6.1 

F     2 

1:50 
0.0 

8:02 
6.2 

14:28 
0.1 

20:23 
5.8 

S     2 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day. 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
fn)m  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
3.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  f  ^"'  tnbnlar  height  to  the  soundings  given  on  the  chart,  unlew  a 
minus  (  — )  sign  is  before  the  height,  in  which  case  subtractit. 

The  time  used  is  Central  Standard,  90th  meridian,  W.:  Oi>  is  i^.aiiight,  12)>  is  noon;  all  hours  lees  than  12  are  in  the  forenoon 
(a.  m.),  all  greaterare  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance  15:47  is  3:47  p.  m. 

%,  new  moon;  }),  1st  quar.:  0>  ^^1^  moon;  C  8d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  necond  line  of  each  day;  | 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned  ' 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is  ' 
0.6  foot  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  f*onndings  given  on  the  chart,  unless  a 
minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Central  Standard,  90th  meridian  W.;  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  Instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  ^,  1st  quar.;  Q,  full  moon;  ^,  8d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  In  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  thb  region,  and 
which  is  1.0  foot  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (  — )  sign  Is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Buenos  Ay  res  Mean  Local  Civil,  for  the  meridian  68°  22'  W.;  0^  is  midnight,  12i>  is  noon:  all  hours  leas  than 
12  are  in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for 
instance,  16:47  is  3:47  p.  m. 

#,  new  moon:  }),  1st  quar.;  0>  'ull  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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23:08 

*■ 

F 

21 
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i.7 
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-0.3 

WI22 
1 
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S 

22 
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7i 
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18:50 

M   23 
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23:35 

E 

Th;23 
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4.9 

8 

23 
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0,6 

7nJ2 
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19:60 

j 
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f'24 
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18:67 

W 

24 
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7:,'i0 

11:30 

*b" 
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13:38 
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i;t" 
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Th  26 
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Vs 
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F 
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S 

2S 
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CAPE  HORN  (Orange  Bay),  CHILE,  1906. 


OCTOBER. 

NOVEMBER. 

;hand 

• 

a 

8 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day  of— 

Time  and  Height  of  Hi] 
Low  Water. 

• 

a 

8 

Day  of— 

1 

W.  Sfo. 

w.  Imo. 

W. 

S 

Mo. 
1 

M-    1 

3:00 
4.0 

8:52 
0.8 

ISKX) 

4.8 

21:25 
0.0 

o 

Th 

1 

3:60 
4.6 

10:15 
0.3 

16:22 
4.0 

22:15 
0.9 

A 

2 

Tu 

2 

3:40 
4.3 

9:44 
0.6 

15:52 
4.7 

22:07 
0.2 

F 

2 

4:24 
4.6 

10:54 
0.2 

.17:06 
3.7 

22:48 
1.2 

s 

2 

W 

3 

4:20 
4.4 

10:30 
0.4 

16:38 
4.6 

22:46 
0.3 

S 

3 

4:66 
4.7 

11:36 
0.2 

17:46 
3.5 

28:20 
L4 

-N 

M 

3 

Th    4 

4:59 
4.5 

11:10 
0.3 

17:20 
4.3 

23:24 
0.7 

A 

s 

4 

6:30 
4.6 

12:15 
0.8 

18:26 
3.8 

23:60 
L6 

Tu 

4 

F     5 

5:34 
4.5 

11:60 
0.4 

18:04 
4.0 

23:56 
1.0 

M 

5 

6:00 
4.6 

12:50 
0.3 

19:08 
3.0 

«         •         • 
•         •         • 

W 

5 

S      6 

6:05 
4.5 

12:34 
0.4 

18:46 
3.6 

•  ■        • 

•  «        • 

N 

Tu 

6 

0:20 
1.6 

6:34 
4.6 

18:28 
0.4 

19:48 
2.9 

Th 

6. 

A 

S 

P9 

0:27 
1.3 

6:37 
4.4 

13:15 
0.6 

19:26 
3.3 

W 

7 

0:60 
1.7 

7:10 
4.4 

14Kr7 
0.4 

20:32 

2.8 

F 

7 

M 

8 

1:00 
1.4 

7:15 
4.3 

13:56 
0.7 

20:12 
3.0 

Th 

8 

1:80 
1.8 

7:60 
4.3 

14:50 
0.5 

21:20 
2.9 

c 

S 

8 

N 

Tu    9 

1:32 
1.6 

7:47 
4.2 

14:60 
0.8 

21:00 
2.8 

c 

F 

9 

2:16 
1.9 

8:85 
4.2 

15:87 
0.6 

22:10 
8.0 

s 

9 

c 

W  10 

2:05 
1.8 

8:28 
4.1 

15:30 
0.8 

21:66 
2.7 

S 

10 

8:17 
1.8 

9:40 
4.1 

1627 
0.6 

23:00 
8.8 

£ 

M 

10 

Th  11 

2:50 
1.9 

9:15 
4.0 

16:24 
0.8 

22:55 
2.8 

fS 

11 

4:27 
1.7 

10:40 
4.0 

17:18 
0.6 

23:50 
3.6 

Tu 

11 

F    12 

8:50 
2.0 

10:16 
4.0 

17:17 
0.7 

28:50 
2.9 

M 

12 

6:40 
1.6 

11:47 
4.0 

18:12 
0.5 

•         •         ■ 
■         ■         • 

W 

12 

S  'l3 

1 

5:05 
1.9 

11«) 
4.1 

18:10 
0.6 

•  •        • 

•  •        • 

£ 

Tu 

13 

0:40 
4.0 

6:46 
1.0 

12:54 
4.1 

19:05 
0.5 

Th 

13 

S    14 

0:43 
3.2 

6:12 
1.7 

12:24 
4.2 

1S:00 
0.4 

W 

14 

1:30 
4.3 

7:40 
0.5 

13:64 
4.2 

20:00 
0.6 

F 

14 

,M   15 

1 

1:80 
3.6 

7:12 
1.3 

13:22 
4.4 

19:50 
0.8 

Th 

15 

2:16 
4.7 

8:86 
0.0 

14:54 
4.4 

20:52 
0.5 

p 

• 

S 

15 

E  Tu  16 

2:14 
4.0 

8:10 
0.9 

14:18 
4.6 

20:38 
0.1 

? 

F 

16 

3:04 
5.1 

9:83 
0.4 

15:50 
4.3 

21:40 
0.6 

8 

8 

16' 

1 

•  W   17 

1 

2:56 
4.4 

9:00 
0.4 

15:10 
4.7 

21:23 
0.1 

S 

17 

8:64 
6.5 

10:27 
—0.8 

16:46 
4.8 

22:28 
0.6 

M 

17 

Th  18 

8«7 
4.7 

9:48 
0.0 

16:05 

4.8 

22:12 
0.2 

s 

18 

4:40 
5.7 

11:22 
— LO 

17:42 
4.1 

23:16 
0.7 

;Tu 

1 

18 

P 

F    19 

4:22 
6.0 

10:40 
—0.8 

17:00 

4.7 

22:55 
0.3 

S 

M 

19 

6:28 
6.8 

12:16 
—1.1 

18:37 
4.0 

•  «         • 

•  •         • 

w 

19 

S    20 

5^)6 
5.2 

11:30 
—0.6 

17:52 
4.5 

23:40 
0.5 

Tu 

20 

0:06 
0.9 

6:18 
5.7 

13:12 
— LO 

19:34 
8.8 

Th 

20 

S  '21 

5:50 
6.4 

12.-24 
—0.7 

18:47 
4.2 

■         •         • 
•         ■         • 

W,21 

.    1 

IKW 
1.1 

7:14 
6.5 

14:05 
—0.8 

20:80 
3.7 

F 

21 

s 

M   22 

0:27 
0.8 

6:38 
6.4 

1330 
-0.7 

19:44 
3.9 

J> 

Th  22 

1 

2:00 
1.2 

8:08 
6.8 

15K)2 
—0.6 

21:28 
3.7 

^  s 

22 

Tu  23 

!      1 

1:18 
1.0 

7:30 
5.3 

14:20 
—0.6 

20:42 
3.7 

F 

23 

8:00 
1.8 

9:08 
4.9 

16K)0 
—0.8 

22:28 
3.7 

E     S 

23 

D 

W  24 

2:14 
1.3 

8:26 
5.2 

15:20 
—0.4 

21:47 
3.5 

S 

24 

4:10 
1.4 

10:14 
4.6 

16:56 
>  0.0 

23:26 
3.9 

M 

1 

24 

Th!25 

3:16 
1.4 

9:25 
4.9 

16:25 
—0.2 

22:62 
3.5 

§    25 

6:20 
L8 

11:26 
4.2 

17:60 
0.4 

•         «         * 
■         •         ■ 

Tu 

25 

F    26 

4:24 

1.5 

10:32 

4.7 

17:28 
0.0 

28:58 
3.6 

E 

M  1  26 

0:22 

4.1 

6:30 
1.1 

12:30 
8.9 

18:44 
0.7 

W 

26 

S    27 

5:36 
1.4 

11:40 
4.5 

18:25 
0.1 

■         «         • 
•         •         • 

Tu  27 

1:10 
4.2 

7:30 
0.8 

13:82 
3.8 

19:36 
0.8 

Th 

27j 

S    28 

0:55 
3.8 

6:46 
1.2 

12:52 
4.4 

19:20 
0.2 

W 

28 

1:56 
4.8 

8:24 
0.7 

14:28 
8.7 

20:22 
LO 

A 

F 

28 

E 

M   29 

1:46 
4.0 

7:48 
1.0 

13:54 
4.3 

20:10 
0.4 

Th  29 

1 

2:86 
4.5 

9:14 
0.5 

15:19 
3.6 

21:00 
L2 

"S 

29 

Tu  30 

2:32 
4.3 

8:44 
0.7 

14:48 
4.2 

21:00 
0.6 

C   F    30 

3:14 
4.6 

9:6S 
0.3 

16:06 
3.4 

21:38 
L4 

9 

s 

30; 

W 

31 

3:14 
4.3 

9:30 
0.5 

16:40 
4.1 

21:40 
0.7 

M 

31 

DECEMBER. 


Time  and  Height  of  High  and 
Low  Water. 


3:50 
4.7 

4.-22 
4.7 

4:66 
4.7 

5:80 
4.7 

6:06 
4.6 

0:26 
1.7 

1:08 
L7 

2:00 
L7 

2:68 
1.6 

4:04 
1.4 

5:10 
LI 

6:14 
0.7 

0:50 
4.7 

1:42 
5.1 

2:34 
6.5 

3:26 
5.8 

4:17 
5.9 

6:10 
6.0 

6:00 
5.8 

0:46 
LO 

1:44 
LI 

2:46 
1.1 


1:14 
4.4 

1:58 
4.5 

2:36 
4.6 

8:15 
4.7 

8:50 
4.7 


.10:40 
0.2 

11:17 
0.1 

11:54 
0.1 

12:28 
0.1 

13:04 
0.1 

6:44 
4.5 

7.-24 
4.3 

8:10 
4.8 

9:05 
4.1 

10:10 
4.0 

11:16 
3.8 

12:24 
8.9 

7:17 
0.3 

8:20 
—0.2 

9:18 
—0.6 

10:14 
—1.0 

11:10 
—LI 

12HX2 
—1.2 

12:55 
—LI 

6:66 
6.6 

7:53 
6.2 

8:54 
4.8 


8:50 
1.2 

9:56 
4.3 

5:00 
LO 

IIKX) 
8.9 

6K)2 
1.0 

12:02 
8.9 

0:30 
4.3 

7:06 
0.9 

8:00 
0.7 

8:50 
0.5 

9:34 
0.3 

10:14 
0.2 

10:60 
0.1 


16:48 
3.8 

17:30 
3.1 

18:08 
8.0 

18:44 
2.9 

19:26 
8.0 

13:40 
0.2 

14:20 
0.2 

15:00 
0.8 

15:46 
0.4 

16:35 
0.5 

17:26 
0.6 

18:28 
0.7 

13:32 
3.9 

14:35 
3.9 

'  15:86 
3.9 

16:30 
3.9 

17:25 
3.9 

18:20 
3.9 

19:15 
3.9 

18:46 
-0.8 

14:37 
—0.5 

15:29 
—0.2 

16:19 
0.8 

17:10 
0.7 

18:02 
9.9 

18K)5 
3.4 

3.2 

14:54 
3.1 

15:43 
3.0 

16:25 
2.9 

17:04 
2.9 


22:12 
1.5 

22:46 

1-6 

23^7 
1.7 

23:48 
l.S 


20:07 
3.0 

20:4^ 
3.2 

21:32 
3.4 

22:18 
3,7 

23K» 
4.0 

23:56 
4.3 


19r25 
0.7 

20:ls 
0.8 

21:10 
O.S 

22:02 
O.S 

22:55 
O  .is 

23:.'* 
0-9 


2oao 

3.9 

21:04 

4.0 

21:58 

4.1 

22:.50 
4.2 

23:40 
4.2 


18:54 

1.2 

19-.38 

1.4 

20:20 
1.6 

2:1.-00 

1.6 

21:36 

1-7 

22:12 
1,7 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  timea  on  the  first  line  and  heights  on  the  second  line  of  each  da  v 
a  comparison  f»f  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  Ls  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.4  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  Uie  chart 
i  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cape  Horn  Mean  Local  Civil,  for  the  meridian  67°  17'  W.;  0^  is  midnight,  12>>  is  noon;  all  hoars  lees  than  12  are 
in  the  forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance 
15:47  is 3:47 p.m. 

#,  new  moon:  J.  1st  quar.;  C.  f"^!  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 


c  Day  of— 


1 93    W.  Mo. 


|M 

|Tu 

W 

A  Th 

F 

S 

s 

M 
Tu 
W 
Th 
.F 
8 

M 


N 


G 


£ 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


Time  and  Height  of  High  and 
Low  water. 


Tu  16 
W ,  17 
Th  18 


P 


8 


19 
20 


S   21 


M 
Tu 


22 
23 


W|24 
Thl26 
F    26 

S  j27 
8   28 


M 
Tu 


29 
30 


W .  31 


1:44 
3.8 

2:85 
S.4 

8:86 
8.0 

4:39 
2.8 

0:11 
1.3 

1:12 
1.2 

2K)0 
1.0 

2:86 
0.8 

3:09 
0.6 

3:41 
0.3 

4:18 
0.0 

4:57 
—0.2 

5:38 
—0,8 

6:20 
—0.3 

0:80 
4.8 

1:17 
4.0 

2:10 
3.6 

8:10 
3.8 

4:20 
8.0 

6:38 
2.9 

1:00 
0.6 

2:01 
0.4 

2:52 
0.1 

3:39 
-4)A 

4:20 
-0.2 

5:00 
—0.3 

5:88 
—0.3 

6:15 
—0.2 

0:25 
4.2 

1:06 
8.7 

1:50 
8.2 


8:18 
0.2 

9:10 
0.4 

10:05 
0.6 

10:66 
0.7 

5:45 
2.6 

6:45 
2.6 

7:88 
2.6 

8.-21 
2.6 

8:58 
2.7 

9:38 
2.8 

lOKXS 
2,9 

10:44 
3.0 

11:25 
8.1 

12:10 
8.2 

7:06 
-0.2 

7:60 
-0.1 

8:88 
0.2 

9:34 
0.3 

10:87 
0.4 

11:40 
0.4 

6:62 
2.9 

7:58 
3.0 

8:51 
3.1 

9:37 
3.2 

10:20 
3.3 

11:00 
8.3 

11:40 
3.3 

12:20 
8.3 

6:55 
0.0 

7:85 
0.2 

8:15 
0.5 


14:42 
8.0 

15:42 
2.9 

16:40 
2.9 

17:40 
3.1 

11:45 
0.7 

12:35 
0.7 

18:20 
0.6 

14:00 
0.6 

14:87 
0.5 

16:10 
0.5 

16:45 
0.6 

16:21 
0.6 

17:08 
0.6 

17:49 
0.6 

13K)0 
3.2 

18:65 
8.8 

14:65 
8.4 

16:04 
3.5 

17:12 
8.7 

18:15 
4.0 

12:40 
0.2 

13:35 
0.1 

14:26 
-0.1 

16:14 
-0.2 

15:68 
-0.1 

16:41 
0.0 

17:28 
0.2 

18:05 
0.4 

18K)8 
8.2 

13:46 
3.1 

14:35 
3.0 


20:25 
1.1 

21:33 
1.8 

22:58 
1.3 


18:27 
8.3 

19:10 
8.6 

19:60 
8.8 

20:29 
4.1 

21K)6 
4.8 

21:44 
4.5 

22:23 
4.6 

23:06 
4.6 

23:46 
4.6 


18:42 
0.7 

19:45 
0.7 

21:00 
0.8 

22:16 
0.9 

23:40 
0.8 


19:12 
4.4 

20.-08 
4.7 

29:54 
5.0 

21:39 
6.1 

22:22 
5.0 

28K)6 
4.9 

28:46 
4.6 


18:48 
0.7 

19:86 
1.0 

20:81 
1.2 


FEBRUARY. 


S 


Day  of— 


W.  Mo. 


N 


$  Th 

A 


F 

S 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 


O 


£ 
P 


S 


Th 


F 

8 

M 

Tu 

W 

Th 

P 

8 

» 

M 

Tu 

W 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 


Time  and  Height  of  High  and 
Low  Water. 


2:82 
2.8 

8:23 
2.5 

4:35 
2.3 

0:80 
1.4 

1:27 
L2 

2:06 
0.9 

2:43 
0.5 

8:17 
0.1 

8:64 
-0.2 

4:82 
-0,4 

6:10 
-0.6 

5:50 
-0,6 

0:10 
4.3 

0:55 
3.9 

1:47 
3.6 

2:48 
8.1 

4:02 
2.8 

5:32 
2.7 

0:54 
0.7 

1:56 
0.4 

2:46 
0.2 

8:24 
0.0 

4:00 
-0.2 

4:85 
—0.2 

5:08 
-0.2 

5:37 
—0.1 

6:10 
0.1 

0:30 
3.5 


8:66 
0.7 

9:50 
0.9 

10:50 
LO 

6H)2 
2.3 

7:10 
2.4 

8:00 
2.6 

8:40 
2.8 

9:16 
3.0 

9:51 
3.2 

10.-28 
8.4 

11:10 
8.6 

11:52 
3.7 

6:82 
-0.8 

7:16 
-0.1 

8H» 
0.2 

9:02 
0.5 

13:10 
0.6 

11:20 
0.6 

6:56 
2.7 

7:57 
2.9 

8:46 
8.2 

9:29 
8.4 

10:04 
3.6 

10:38 
3.6 

11:12 
3.6 

11:47 
3.6 

12.-20 
3.4 

6:43 
0.4 


15:82 
8.0 

16:86 
8.0 

17:86 
8.2 

11:52 
LO 

12:46 
0.8 

18:84 
0.7 

14:17 
0.5 

14:66 
0.8 

16:56 
0.2 

16:17 
0.1 

17K)0 
0.1 

17:45 
0.1 

12:88 
8.7 

18:28 
8.7 

14:27 
8.7 

15:84 
3.6 

16:45 
3.7 

17:56 
4.0 

12:27 
0.4 

13:27 
0.2 

14:18 
0.0 

15:05 
—0.1 

15:48 
—0.2 

16:27 
—0.1 

17:05 
0.1 

17:42 
0.8 

18:20 
0.6 

12:57 
8.8 


21:42 
L4 

23:07 
L6 


18:80 
8.4 

19:17 
8.7 

20K)0 
4.1 

20:43 
4.4 

21:23 
4.6 

22:06 
4.7 

22:45 
4.7 

28:26 
4.6 


18:88 
0.2 

19:35 
0.4 

20:40 
0.6 

22:00 
0.8 

28:82 
0.8 


18:56 
4.3 

19:51 
4.6 

20:39 
4.7 

21:24 
4.8 

22K)5 
4.7 

22:42 
4.5 

23:19 
4.2 

28:65 
8.9 


19:01 
0.8 


MARCH. 


^ 


N 


Dayof— 


W. 


O 
£ 


8 


£ 


Mo. 


Th 
F 

8 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

S 


Time  and  Height  of  High  and 
Low  Water. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 


M;26 
Tu  27 
w'28 
Th  29 
F  30 
8  '31 


L02 
8.1 

1:87 
2.7 

2:20 
2.4 

8:28 
2.2 

5:13 
2.2 

0:84 
LI 

135 
0.7 

2K)7 
0.3 

2:48 
—0.1 

3:24 
-0.4 

4K)0 
—0.5 

4:40 
-0.6 

5:19 
—0.5 

6K)4 
—0.3 

0:38 
8.8 

1:30 
8.4 

2:36 
8.0 

8:58 
2.7 

5:34 
2.6 

0:86 
0.6 

1:84 
0.4 

2:20 
0.2 

2:56 
-0.1 

8:30 
—0.2 

4:02 
—0.2 

4:36 
—0.1 

6:06 
0.1 

5:30 
0.8 

6:00 
0.6 

0:26 
2.9 

0:58 
2.7 


7:20 
0.6 

8:00 
0.9 

8:44 
L2 

9:48 
L8 

11:04 
L2 

6:39 
2.4 

7:84 
2.7 

8:14 
3.0 

8:50 
3.3 

9:28 
3.7 

10K)6 
3.9 

10:46 
4.1 

11:30 
4.2 

12:16 
4.2 

6:47 
0.0 

7:86 
0.4 

8:36 
0.6 

9:48 
0.8 

11:06 
0.7 

6:54 
2.8 

•  7:48 
3.1 

8:80 
8.3 

9K)6 
3.5 

9:40 
3.7 

10:14 
3.8 

10:43 

8.8 

11:16 
8.8 

11:45 
8.6 

12:18 
3.6 

18:25 
0.8 

6:58 
LI 


13:40 
3.2 

14:30 
3.1 

16:32 
3.0 

16:40 
8.1 

17:43 
8.8 

12:14 
LO 

13:08 
0.7 

13:68 
0.4 

14:42 
0.1 

15:24 
—0.1 

16.-06 
-0.8 

16:50 
—0.8 

17:40 
—0.8 

18:26 
-0.1 

18:06 
4.0 

14:08 
3.9 

15:10 
3.8 

16:20 
8.8 

17:82 
8.9 

12:20 
0.5 

13:18 
0.3 

14:10 
0.1 

14:56 
—0.1 

16:36 
-0.1 

16:11 
0.0 

16:50 
0.1 

17:25 
0.3 

17:62 
0.5 

18:30 
0.6 

12:57 
8.4 

13:44 
8.2 


19:40 
LO 

20:40 
L2 

22:00 
L4 

23:24 
L8 


18:40 
3.6 

19:32 
4.0 

20:17 
4.3 

21:00 
4.6 

21:40 
4.7 

22:24 
4.7 

23.'06 
4.6 

28:54 
4.2 


19:25 
0.1 

20:84 
0.4 

21:50 
0.6 

28:20 
0.8 


18:89 
4.1 

19:88 
4.3 

20:22 
4.4 

21K)5 
4.4 

21:45 
4.3 

22:25 
4.1 

22:56 
3.8 

28.'27 
8,5 

23:55 
8.2 


19:16 
0.8 

20K» 
LO 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reclconed 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  Is  2.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  toe  chart, 
unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Valparaiso  Mean  Local  Civil,  for  the  meridian  71°  39'  W. ;  Q^  is  midnight.  12^  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.m.) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
5:47  is  8:47  p.  m. 

#,  new  moon;  }).  1st  quar.;  O.  full  moon;  (^,  8d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 


S 


N 
1> 


Day of— 


W.  Mo 


£ 
O 
P 


8 

c 


s 

M 
Tu 
W 
Th 

F 

S 

M 
Tu 
W 

Th 
F 

S 

M 
Tu 
W 
Th 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 


F   20 
E    S    21 

S  22 
M  23 
Tu  24 
W  26 
Th  26 
1  F  '  27  j 

S  '  28 ! 
N.  S.29i 

M  \  30 


Time  and  Height  of  High  and 
Low  water. 


1:40 
2.4 

2:56 
2.3 

4:40 
2.2 

6:04 
2.5 

0:40 
0.5 

1:28 
0.2 

2:09 
—0.2 

2:48 
—0.4 

3:82 
—0.5 

4:12 
-0.6 

4:60 
-0.4 

6:32 
-0.1 

0:24 
8.6 

1:18 
8.2 

2:29 

2.8 

8:55 
2.7 

6:22 
2.7 

0:02 
0.4 

0:55 
0.3 

1:40 
0.1 

2:20 
0.0 

8:00 
0.0 

3:30 
0.0 

4:00 
0.2 

4:25 
0.3 

4:48 
0.5 

5:10 
0.7 

5:33 
1.0 

0:31 
2.6 

1:24 
2.5 


7:30 
1.3 

8:32 
1.5 

10:09 
1.4 

11:85 
1.1 

7:00 
2.8 

7:42 
8.3 

8:21 
8.7 

9K)1 
4.1 

9:42 
4.4 

10:22 
4.5 

11:08 
4.6 

11:56 
4.5 

6:18 
0.1 

7:12 
0.5 

8:13 
0.7 

9:30 
0.9 

10:60 
0.8 

6:32 
3.0 

7:21 
3.2 

8:02 
8.5 

'  8:37 
3.7 

9:12 
3.9 

9:42 
8.9 

10:10 
3.9 

10:40 
3.9 

11:14 
3.8 

11:48 
3.7 

12:25 
8.6 

6:00 
1.1 

6:88 
1.8 


14:40 
8.1 

15:47 
8.1 

16:67 
3.8 

18:02 
8.6 

12:40 
0.8 

13:86 
0.4 

14:24 
0.0 

16:06 
—0.3 

15:66 
—0.6 

16:36 
—0.6 

17:26 
-0.6 

18:18 
—0.4 

12:46 
4.4 

18:46 
4.2 

14:48 
4.0 

16:68 
8.9 

17:08 
8.8 

12:06 
0.6 

18:06 
0.4 

18:67 
0.3 

14:42 
0.2 

15:20 
0.1 

15:66 
0.1 

16:25 
0.2 

17:00 
0.3 

17:34 
0.4 

18:15 
0.5 

19K)0 
0.6 

13:10 
3.4 

14:04 
8.8 


21:18 
1.1 

22:38 
1.1 

28:45 
0.8 


18:55 
3.8 

19:46 
4.1 

20:84 
4.3 

21:20 
4.4 

22:06 
4.4 

22:48 
4.2 

28:85 
8.9 


19:18 
-0.1 

20:22 
0.2 

21:85 
0.4 

22:54 
0.5 


18:16 
8.9 

19:10 
3.9 

20H)0 
8.9 

20:60 
8.9 

21.26 
3.7 

21:58 
3.6 

22:80 
3.4 

22:56 
3.1 

23:24 
2.9 

23:52 

2.8 


19:50 
0.7 

20:54 
0.7 


MAY. 


a 

8 

Day of— 

W. 

Mo. 

D 

Tu 

1 

W 

2 

Th 

3 

F 

4 

E 

S 

5 

8 

6 

M 

7 

9 

Tu 

8 

W 

9 

Th 

10 

8 

F 

11 

S 

12 

§ 

13 

M 

14 

(L 

Tu 

15 

W 

16 

Th 

17 

E 

F 

18 

S 

19 

s 

20 

M 

21 

A 

Tu 

22 

• 

W 

23 

Th  24 

F 

25 

N 

8    26 

8 

27 

Time  and  Height  of  High  and 
Low  Water. 


Tu  29 

W  30 

D  Th  31 


2:86 
2.4 

AM 
2.4 

6:19 
2.7 

6:16 
3.1 

0:40 
0.1 

1:80 
-O.l 

2:20 
—0.8 

8:00 
—04 

8:40 
—0.4 

4:22 
-0.2 

0.0 

0:09 
8.8 

1:08 
3.0 

2:18 
2.8 

8:86 
2.8 

4:56 
2.9 

6:68 
8.1 

0:12 
0.2 

1:00 
0.2 

1:40 
0.2 

2:20 
0.2 

2:55 
0.2 

8:25 
0.4 

8:50 
0.6 

4:11 
0.7 

4:34 
0.9 

6:00 
1.0 

0:18 
2.6 

1:12 
2.6 

2:18 
2.6 

3:28 
2,7 


7:48 
1.4 

9:24 
1.4 

10:68 
1.2 

12:10 
0.8 

7:00 
8.5 

7:47 
4.0 

8:82 
4.4 

9:14 
4.7 

10:00 
4.9 

10:50 
6.0 

11:86 
4.9 

6:55 
0.2 

6:48 
0.6 

BM 
0.7 

9K)6 
0.9 

10:27 
0.9 

11:40 
0.8 

6:44 
3.3 

736 
8.6 

8:06 
8.7 

8:88 
8.9 

9:12 
4.0 

9:42 
4.0 

10:16 
4.1 

10:50 
4.0 

11:26 
4.0 

12:05 
3.9 

6:82 
1.1 

6:18 
1.2 

7:27 
1.8 

8:55 
1.8 


15:06 
8.8 

16:14 
8.3 

17.-20 
8.6 

18:20 
8.7 

13:10 
0.4 

14:00 
0.0 

14:46 
—0.4 

15:35 
—0.6 

16:25 
—0.6 

17:18 
—0.6 

18:10 
—0.6 

12:80 
4.7 

13:26 
4.4 

14:24 
4.1 

15:80 
8.9 

16:36 
8.7 

17:40 
3.6 

12:46 
0.7 

18:40 
0.6 

14:25 
0.5 

15:05 
0.4 

15:88 
0.4 

16:10 
0.4 

16:48 
0.4 

17:20 
0.8 

18:00 
0.8 

18:45 
0.3 

12:47 
8.7 

18:38 
8.6 

14:34 
8.5 

15:85 
8.4 


21:56 
0.7 

23:00 
0.6 

23:55 
0.3 


19:16 
8.8 

20K)8 
8.9 

20:57 
4.0 

21:42 
4.U 

22:30 
8.8 

23:18 
8.6 


19.-08 
—0.2 

20:10 
0.0 

21:13 
0.2 

22r20 
0.8 

28:18 
0.3 


18:44 
8.5 

19:85 
3.4 

20:21 
3.3 

21K)0 
8.2 

21:32 
8.1 

22H)0 
2.9 

22:32 
2.8 

22:58 
2.7 

28:84 
2.7 


19:32 
0.4 

20:25 
0.4 

21:22 
0.4 

22:16 
0.8 


JUNE. 


B  Day  of— 


a    W.  Mo 


P 

o 


8 


C 


E 


N 


F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 


Tu;19 


W 

Th 

F 


20 
21 
22 


8    23 
8   24 

Mj25 
TUj26 
W  27 
Th  28 
J,  F  29 
8    30 


Time  and  Height  of  High  and 
Low  Water. 


4:84 
2.9 

6:88 
8.8 

0H)2 
0.1 

0:56 
0.0 

1:45 
-0.1 

2:81 
—0.2 

8:15 
—0.2 

4:02 
—0.2 

4:48 
0.0 

6:87 
0.2 

0-.54 
8.1 

1:68 
2.9 

8K» 
2.9 

4:12 
3.0 

6:10 
8.1 

6:00 
8.2 

0:12 
0.4 

0:68 
0.4 

1:40 
0.4 

2:18 
0.4 

2:61 
0.5 

8:20 
0.6 

3:48 
0.7 

4:11 
0.8 

4:48 
0.9 

0:06 

2.8 

0:67 
2.8 

1:53 
2.9 

2:53 
8.0 

8:68 
3.2 


10:14 
1.1 

11:41 
0.8 

6:28 
8.7 

7:20 
4.2 

4.6 

8:56 
4.9 

9:43 
6.1 

10:81 
6.2 

11:20 
6.1 

12:10 
4.9 

6:31 
0.4 

7:81 
0.7 

8:40 
0.9 

9:68 
1.0 

11:10 
LO 

12:18 
0.9 

6:48 
3.4 

7:30 
8.7 

8:08 
8.9 

8:43 
4.0 

9:18 
4.1 

9:53 
4.2 

10:28 
4.2 

11K)6 
4.2 

11:45 
4.1 

6:28 
0.9 

6:18 
1.0 

7:21 
1.0 

8:87 
1.0 

9:58 
0.9 


16:40 
3.4 

17:46 
8.4 

12:43 
0.4 

13:40 
0.1 

14:38 
—0.2 

15:26 
—0.4 

16:16 
—0.6 

n:ff7 
—0.6 

17:59 
-0.6 

18:51 
—0.8 

13:03 
4.6 

18:68 
4.2 

14:65 
8.8 

16:66 
8.6 

17:08 
8.8 

18:07 
8.1 

13:20 
0.9 

14:10 
0.8 

14:52 
0.7 

15:26 
0.6 

15:57 
0.6 

16:28 
0.8 

17KB 
0.2 

17:48 
0.1 

18:25 
0.1 

1237 
4.0 

18:13 
8.8 

14K)5 
8.6 

Ibm 
8.4 

16.-06 
8.2 


28:12 
0.3 


18:47 
3.4 

19:43 
S.5 

20:36 

3.6 

21:26 
3.5 

22:14 

S.4 

23:04 
3.3, 

23:57 
8.2 


19:4^ 
-0.2 

20:40 
0.0 

21:37 
0.2 

2231 
0.3 

28:23 

0.4 


19:04 
2.9 

19:54 

2,8 

20:37 
2.^ 

21:11 
2.7 

21:43 
2.7 

22:12 
2.7 

22:43 

2.7 

2S21 
2.7 


19:09 
0.1 

19:» 
0.1 

20:45 
0.2 

21:36 
0.3 

22:30 
0.3 


The  tide.s  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  conwcutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  eae  reckoned 
from  Metin  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart. 
unlcMS  a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  u.sed  Is  Valparaiso  Mean  I^cal  Civil,  for  the  meridian  71°  39'  W.;  0»»  is  midnight.  12>«  is  noon;  all  hours  less  than  12  arc 
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15:47  is  3:47  p.  m. 
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equator;  A,  P,  moon  in  apogee  or  perigee. 
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2:26 
1,2 

13.9 

2.2 

14,1 

f!i6 

6.0 

16.2 

i.o 

'1% 

|c  W  17 

1.2        14.2          1.6 

14.7 

S    17 

3:25 

9:26 

15*0 

21*7 

t: 

S    17 

^i"S 

fi^ 

2.2 

14.0  ' 

^     'th   18 
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"fo 

8  18 

4«2 

10:38 

17*8 

23:10 

^ 

s'la 
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2.0 

1'^ 

'0 

^3" 

i       F   19 

8*1       S-.60      16;n 
2.B       12.8        3.0 

S 

M  19 

i9 

12:00 
12.0 

3.6 

m;i9 

'i'. 

12.1 

'"b^J 

22:53  1 

F    S    20 

2.5       12.4        8.2 

23:34 

Tu  20 

I?* 

i.i 

'I'i's 

"b^o 

Tu'20 

'il 

'I'il 

8.9 

1     ■  8   21 

6«8      12:20      18^7 

w'21 

u* 

SM 

1430 

20:30 

W   21 

0:17 

1" 

'lf2 

19:17 

's    m'22 

\%%        1.8      "^ 

^r. 

Th  22 

IS.  7 

1.1 

14.2 

"0 

Thl22 

a 

2.6 

To 

4^ 

.Tu  23 

13.8        i.l       13.0 

20:40 

• 

F   23 

l^i 

9:42 

m"^ 

%^a 

F    23 

13.2 

*1^ 

13,8 

^ill 

•  W  24 

2:47       9i)8      15:28 

21^4 

8    24 

4:13 

10:25 

16:85 

22:47 

• 

S    24 

iVo 

9:23 

16:ir7 

21:46 

Th  26 

3:40       e:5S      169» 
14.9     -U.2       15.2 

6,7 

E 

825 

14.9 

11:05 
0.2 

15.2 

6.7 

E 

8   25 

fit 

T9 

16:12 

^■^1 

F,26 

15.2     -0.4       15:4 

^t^ 

M26 

1^7 

"0^5 

I5'o 

M   26 

1*4*^ 

6.8 

'iVS 

^^J\ 

,  S    27 

S:10      11:26      17:85 

23:48 

Tu  27 

1.0 

6«5 

12«) 

1832 

Tu'27 

6:«B 

11:17 

17:18 

23:38 

8   28 

14.8        6.3       1S.0 

W  28 

1.6 

lie 

2,1 

13,9 

aIw'28 

»^ 

1.5 

17:48 

E   M  29 

0-.30       O-M     12:49 

18:55 

Th  29 

0:10 

6:C« 

12*5 

18:19 

Tu  30 

1:12       7:10      1330 

19:34 

F    30 

To 

6:40 

12:69 

18:52 

W  31 

2.6       12.5        3,1 

^12" 

S    31 

'2^6 

It7 

18:84 

19:27  [ 

Then 

Thetl 
'  In  the  tore 
'  13:47  \»  3:4 
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APRIL. 


a  jDayof— 


W. 


N 


Ma 


N    tt 

1>     ^ 

M 

Tu 

VV 

|Th 

F 

,  S 

E    S  I    8 

O  M|    9 

P  Tu  10 

VV  11 

Th  12 

F    13 

I 

S    S  !  14 

C    S    15 

M'16 

Tii'lT 

I 
,  Wjl8 

JTh  19 

F    20 

e|  S  21 
S    22 

•  m|23 
Tu,  24 

A  W  I  25 

Th  26 

j  F|27 

8  '28 

S    29 


Time  and  Height  of  High  and 
Low  water. 


M 


30 


2:00 
3.3 

2:48 
3.8 

8:45 
4.2 

4:53 
4.2 

6:01 
3.7 

0:37 
12.2 

1:3!) 
13.4 

2:28 
14.6 

3:14 
15.7 

4:00 
16.4 

4:43 
16.7 

5:27 
16.6 

0K)7 
—1.2 

0:55 
—0.3 

1:48 
0.7 

2:45 
1.9 

3:52 
2.8 

5:05 
3.4 

0:02 
11.7 

1:16 
12.2 

2:12- 
12.8 

2:58 
13.3 

3:36 
13.6 

4:09 
13.8 

4:40 
13.9 

5:10 
13.8 

5:40 
13.6 

0:15 
1.7 

0:51 
2.2 

1:32 
2.7 


7:52 
12.2 

8:42 
11.7 

9:44 
14.4 

10:56 
11.4 

12:07 
12.0 

7:01 
2.8 

7:65 
1.6 

8:48 
0.5 

9:29 
—0.4 

10:13 
—1.0 

10:57 
—1.1 

11:42 
—0.8 

6:12 
16.1 

7:00 
16.8 

7:55 
14.2 

8:55 
13.1 

10:05 
12.3 

11:25 
12.0 

6:16 
3.3 

7:20 
3.0 

8:12 
2.5 

8:57 
2.0 

9:37 

1.8 

10:13 
1.6 

10:46 
1.7 

11:19 
2.0 

11:54 
2.3 

6:12 
13.5 

6:48 
13.2 

7:28 
12.9 


14:14 
4.3 

15:08 
4.7 

16:14 
4.9 

17:28 
4.5 

18:33 
3.7 

13:09 
13.1 

um 

14.4 

14:50 
15.5 

15:35 
16.4 

16:19 
17.0 

17:02 
17.1 

17:47 
16.8 

12:30 
0.0 

13:19 
1.0 

14:14 
2.1 

15:18 
3.1 

16:30 
3.8 

17:45 
3.9 

12:40 
12.2 

13:42 
12.8 

14:30 
13.4 

15:10 
13.8 

15:46 
14.1 

16:18 
14.2 

16:47 
14.2 

17:18 
14.0 

17:50 
13.8 

12:28 
2.8 

13:05 
3.3 

13:48 
3.7 


I 


20:10 
12.1 

21:02 
11.6 

22:12 
11.3 

23:27 
11.5 


19:30 
2.5 

20:20 
1.2 

21:08 
0.0 

21:54 
—1.0 

22:37 
—1.5 

23:23 
—1.5 


18:32 
16.1 

19:22 
15.0 

20:18 
13.7 

21:22 
12.6 

22:39 
11.9 


18:55 
3.5 

19:52 
2.9 

20:40 
2.2 

21:20 
1.7 

21:58 
1.3 

22;ai 
1.1 

23:a5 
1.1 

23:40 
1.3 


18:22 
13. 5 

18:58 
13.1 

19:42 
12.6 


MAY. 


c 


E 


Day of— 


W.  Mo. 


O 
P* 


8 


Tu 
W 

Th 
F 

S 

M 
Tu 
W 
Th 


S 

M 
Tu 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


Fill 


12 
13 
14 
15 


W   16 

I 

Th  17 
F  18 
8  19 
S  20 
M   21 

Tu  22 

I 

W  23 
Th  24 

I  F    25 

N  I  8  '  26 

S    27 

M    28 

Tu  29 

1  W  30 

})  Th  31 


Time  and  Height  of  High  and 
Low  water. 


2:16 
3.2 

3:12 
3.6 

4:16 
3.7 

5.-22 
3.4 

om 

12.5 

1:02 
13.4 

2K)0 

14.4 

2:50 
15.4 

3:36 
16.1 

4:24 
16.4 

5:10 
16.4 

5:58 
16.0 

0:40 
—0.4 

1:31 
0.6 

2:28 
1.7 

8:30 
2.7 

4:38 
3.3 

5:44 
3.6 

0:46 
11.7 

1:45 
12.1 

2:30 
12.5 

3:10 
12.8 

3:41 
13.2 

4:13 
13.4 

4:44 
13.6 

5:1^ 
13.7 

5:50 
13.8 

0:27 
1.6 

1:09 
2.0 

1:52 
2.5 

2:44 

2.8 


8:17 
12.5 

9:15 
12.2 

10:22 
12.2 

11:30 
12.7 

6:26 
2.6 

7:20 
1.7 

8:12 
0.8 

.9:02 
0.0 

9:50 
—0.5 

10:87 
-0.7 

11:23 
—0.4 

12:12 
0.2 

6:48 
15.3 

7:42 
14.3 

8:40 
13.4 

9:46 
12.6 

10:58 
12.1 

12:06 
12.1 

6:47 
3.5 

7:40 
3.2 

8:25 
2.9 

9:07 
2.7 

9:44 
2.5 

10:19 
2.3 

10:52 
2.3 

11:28 
2.3 

12:06 
2.5 

6:28 
13.8 

7:10 
13.6 

7:57 
13.4 

8:51 
13.2 


14:40 
4.0 

15:44 
4.2 

16:63 
3.9 

17:58 
3.1 

12:32 
18.4 

13:28 
14.3 

14.-20 
16.3 

16:10 
16.1 

15:65 
16.6 

16:40 
16.7 

17:28 
16.4 

18:16 
15.7 

13K)» 
1.0 

14.-00 
2.0 

15:01 
2.9 

16:08 
3.6 

17:18 
3.8 

18:24 
3.6 

13K)6 
12.5 

13:56 
12.7 

14:.38 
13.0 

15:15 
13.4 

15:45 
13.6 

16:17 
13.8 

16:50 
13.8 

17:22 
13.8 

18:00 
13.7 

12:45 
2.7 

13:30 
2.9 

14:20 
3.1 

15:17 
3.2 


20:34 
12.1 

21:38 
11.8 

22:60 

n.9 


18:57 
2.1 

19:51 
1.0 

20:42 
—0.1 

21:29 
—1.0 

22:16 
—1.6 

28:02 
—1.5 

23:50 
—1.2 


19:07 
14.8 

20:04 
13.6 

21  .-05 
12.6 

22:18 
11.8 

23:36 
11.6 


19:20 
3.7 

20K)8 
2.7 

20:50 
2.2 

21:28 
1.8 

22:02 
1.4 

22:37 
L2 

23:13 
1.2 

23:50 
1.4 


18:38 
13.5 

19:21 
13.1 

20:12 
12.8 

21:1-J 
12.5 


JUNE. 


• 

Day  of— ' 

W. 

Mo. 

F 

E 

S 

2 

s 

3 

M 

4 

P 

Tu 

5 

0 

W 

6 

Th 

7 

S 

F 

8 

S 

9 

§ 

10 

M 

11 

Tu  12 

Time  and  Height  of  High  and 
Low  Water. 


<C   W   13 
Th^l4 
E    F    15 

S    i6 
S    17 

M  ,  18  j 
Tu  19 ' 
W   20 

Th!21 

I       I 
N  I  F  I  22 

8    23 

S  I  24 


M  I  25  I 


Tu 


26 


W   27 


Th 

'f 

8 


28 
29 
30 


8:44 
8.0 

4:46 
8.0 

6:48 
2.6 

0:80 
13.2 

1:31 
14.0 

2:26 
14.8 

8:17 
15.6 

4K)7 
16.0 

4:65 
16.0 

6:45 
15.8 

0:24 
-0.3 

1:14 
0.6 

2.-08 
1.6 

3K)6 
2.6 

4:06 
8.4 

5K)6 
8.9 

0:08 
11.1 

1:07 
11.3 

1:65 
11.6 

2:38 
12.0 

8:11 
12.5 

3:44 
13.1 

4:17 
13.6 

4:62 
14.0 

5:29 
14.4 

0:06 
1.0 

0:47 
1.2 

1:32 
1.6 

2:19 
2.1 

3:13 
2.4 


9:50 
13.1 

10:64 
18.2 

11:55 
18.6 

6:48 
2.1 

7:45 
1.8 

8:88 
0.7 

9:30 
0.1 

10:19 
—0.1 

IIKW 
0.0 

11:68 
0.4 

6:34 
16.8 

7:26 
14.5 

8:20 
18.7 

9:18 
12.9 

10:20 
12.3 

11:20 
12.0 

6:a5 
4.1 

7.-02 
4.0 

7:50 

8.8 

8:33 
3.5 

9:15 
8.1 

9:50 
2.7 

10:27 
2.3 

ll:a5 
2.1 

11:44 
1.9 

6:09 
14.5 

6:50 
14.5 

7:36 
14.4 

8:-26 
14.1 

9:20 
13.8 


16:20 
8.1 

17:24 
2.7 

18:25 
2.0 

12:55 
14.2 

13:52 
15.0 

14:44 

15.6 

15:35 
16.1 

16:24 
16.2 

17:12 
16.0 

18K)1 
15.4 

12:50 
1.0 

13:42 
1.8 

14:40 
2.6 

15:89 
8.2 

16:4] 
3.7 

17:44 
3.8 

12:22 
11.9 

13:15 
12.0 

14:00 
12.3 

14:40 
12.7 

15:15 
13.1 

15:50 
13.5 

16:25 
18.8 

17.-00 
14.1 

17:40 
14.2 

12:25 
1.9 

13:10 
2.0 

2.1 

14:52 
2.3 

15:49 
2.4 


22:16 
12.4 

23:25 
12.7 


19:28 
1.1 

20:16 
0.2 

21K)9 
—0.6 

21:.58 
—1.1 

22:47 
—1.3 

28:35 
—1.0 


18:52 
14.6 

19:46 
13.6 

20:43 
12.7 

21:48 
11.9 

22:56 
11. S 


18:40 
3.7 

19:31 
3.3 

20:17 
2.8 

20:.57 
•2.3 

21:34 
1.8 

22:11 
1.3 

22:50 
1.0 

23S8 
0.9 


18:20 
14.1 

19:05  I 
13.9  I 

19:52 
13.  f,  I 

20:45  ' 
13.2 

21:45 
12.9 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  dav; 
a  comparison  of  consecutive  height.*?  ^%ill  indicate  whether  it  ia  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Chart*  for  this  region,  and 
which  is  8.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabiuar  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Panama  Mean  Local  Civil,  for  the  meridian  79°  32'  VV.;  0»>  is  midnight.  12»»  is  noon:  all  hours  less  than  12  are 
in  the  forenoon  (a.  m. ),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.:  C.  f"ll  moon:  ([,  3d  quar.;  E.  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A.  P,  moon  in  apogee  or  perigee. 
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JULY. 

_        •       .  _                _ 

AUGUST. 

SEPTEMBER. 

• 

Day  of— 

Time  and  Hei«^t  of  High  and 
Low  water. 

i 

Day  of— 

Time  and  Height  of  Hi| 
Low  water. 

5:58      12:05      18:36 
8.0       13.2        2.0 

jhand 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 
W 

Mo. 
1 

W. 

Mo. 

S 

1 

4:12 
2.7 

10:20 
18.6 

16:61 
2.4 

22:5S 
12.7 

p 

•        •        • 

S       1 

1:45 
13.3^ 

7:55 
2.3 

14:08 
13.6 

20:24 
1.2  1 

M 

2 

5:16 
2.8 

11:23 
18.6 

17:65 
2.1 

•  •        • 

•  •        • 

STh 

1 

2 

0:60 
12.9 

7:04 
2.6 

18:14 
18.6 

19:38 
L3 

o 

S 

2 

2:42 
14.2 

8:50 
L5 

16K)4 
14.4 

21:14 
0.6 

Tu 

3 

OHX) 
12.9 

6:20 
2.5 

12:28 
13.8 

18:56 
L5 

F 

3 

1:65 
18.6 

8K)5 
2.0 

14:16 
14.2 

20:85 
0.6 

M 

3 

3:30 
14.9 

9:38 
0.8 

15:50 
14.9 

21:69 
0.1 

P 

W 

4 

1:07 
13.4 

721 
2.0 

18:29 
14.3 

19:55 
0.7 

O    S 

4 

2:62 
14.4 

9KK2 
L2 

16:10 
14.8 

21:28 
0.0 

Tu 

4 

4:12 
15.4 

10:22 
0.4 

16:30 
15.2 

22:40 
0.0 

S 

Th 

5 

2:06 
14.2 

8:18 
L4 

14:27 
15.0 

20:50 
0.0 

5 

8:41 
16.1 

9:54 
0.6 

16:00 
15.8 

22:16 
-0.4 

E 

W,    5 

4:61 
15.5 

IIKM 
0.3 

17:10 
15.1 

23:21 
0.3 

O 

F 

6 

8KB 
14.9 

9:14 
0.8 

15:20 
15.4 

21:41 
—0.6 

M 

6 

4:27 
16.6 

10:40 
0.4 

16:46 
15.3 

23:00 
—0.4 

Th    6 

1 

5:30 
16.3 

11:44 
0.6 

17:49 
14.6 

■        •        • 

•        •        ■ 

S 

7 

3:54 
15.4 

10:04 
0.4 

16:10 
16.7 

22:30 
—0.9 

Tu 

7 

6:12 
16.6 

11  .-25 
0.4 

17:82 
16.2 

28:45 
-0.1 

F 

7 

0:00 
0.8 

6:05 
14.8 

12:22 
L2 

18:24 
13.9 

8 

8 

4:42 
16.7 

10:65 
0.4 

17:00 
15.6 

28:18 
-0.7 

E,W 

8 

6:55 
15.8 

12:09 
0.7 

18:14 
14.7 

•  •         • 

•  ■         • 

S 

8 

0:39 
L7 

6:42 
14.0 

18.02 
2.0 

19:00 
13.0 

M 

9 

5:30 
15.7 

11:42 
0.5 

17:46 
15.2 

■         ■         • 
•         •         • 

Th 

9 

0:28 
0.6 

6:36 
14.8 

12:52 
L3 

18:56 
13.9 

A 

H 

9 

1:29 
2.7 

7:18 
13.2 

13:44 

2.8 

19:38 
12.2  , 

Tu 

10 

0:08 
—0.2 

6:17 
16.8 

12:33 
0.9 

18:34 
14.6 

F 

10 

1:11 
1.5 

7:18 
14.1 

13:38 
2.0 

19:40 
12.9 

c 

M 

10 

2:02 
3.7 

7:57 
12.3 

14:29 
3.7 

20:21  1 
11.4 

W 

11 

0:54 
0.5 

7:04 
14.7 

13:20 
1.5 

19:23 
13.8 

1\  S 

11 

1:55 
2.6 
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10.9 

17:10 
4.6 

28:18 
10.2 

F 

14 

5:52 
5.1 

11:52 
10.8 

18:25 
4.1 

■         ■         • 
•         •         • 

■ 

s 

15 

4.-20 
4.2 

10:30 
11.7 

16:68 
4.1 

23:14 
10.6 

W 

15 

6:32 
5.3 

11:36 
10.8 

18-09 
4.4 

•         ■         • 
■         •         • 

S 

15 

0:35 
1L2 

6:52 
4.3 

12:56 

n.6 

19:18 
3.2 

A 

M 

16 

6:20 
4.7 

11:31 
11.2 

17:67 
4.2 

•  •         • 

•  •         « 

N|Th 

1 

16 

0:26 
10.6 

6:32 
5.0 

12:38 
11.1 

19K)4 
3.9 

S|16 

1 

1:29 
12.2 

7:43 
3.2 

13:49 
12.7 

20:07 
2.1 

Tu 

17 

0:20 
10.6 

6:18 
4.8 

12:28 

n.8 

18:52 
4.0 

F 

17 

1:20 
11.2 

7:26 
4.4 

18:32 

11.8 

19:53 
8.0 

m;i7 

1 
1 

2:15 
13.6 

8:29 
2.0 

14:35 
13.8 

20:50 
1.0 

1 

W 

18 

1:15 
10.8 

7:12 
4.6 

13:20 
11.6 

19:40 
3.4 

S 

18 

2K)6 
12.1 

8:14 
3.4 

14:19 
12.7 

20:37 
2.1 

•  Tu'lS 

1 

2:58 
14.8 

9:13 
0.8 

15:17 
16.0 

21:34 
0.1 

N 

Th 

19 

2:00 

1L4 

8:00 
4.1 

14K)6 
12.2 

20:25 
2.7 

•  s 

19 

2:46 
13.2 

8:57 
2.4 

16:00 
18.6 

21:20 
LI 

E 

w 

19 

8:88 
16.9 

9:66 
—0.2 

15:68 
16.9 

22:14 
—0.6 

F 

20 

2:40 
12.2 

8:44 
3.4 

14:47 
12.8 

21:05 
2.0 

M 

20 

3:26 
14.3 

9:89 
L4 

16:40 
14.5 

22:00 
0.3 

Th  20 

1 

4:17 
16.6 

10:86 
—0.9 

16:38 
16.4 

22:55 
—0.9 

;• 

8 

21 

3:16 
13.0 

9:24 
2.7 

15:25 
13.5 

21:45 
1.3 

Tu!21 

4:05 
15.3 

10:20 
0.6 

16:20 
15.3 

22:40 
-0.2 

P 

F'21 

4:58 
16.9 

11:18 
—LI 

17:20 
16.4 

23:37 
—0.7 

S 

22  ■       3:62 
1       13.9 

10:04 
2.0 

16:02 
14.1 

22:25 
0.7 

W  22 

4:44 
15.9 

11:00 
0.0 

17:00 
15.7 

28.-20 
-0.5 

S    22 

6:40 
16.8 

12K)2 
-0.9 

18:03 
16.1 

■         •         • 
•         •         ■ 

M 

23 ;         4:30 
14.6 

10:42 
L5 

16:42 
14.6 

23:06 
0.4 

E 

Th 

23 

5:24 
16.3 

11:41 
—0.2 

17:40 
15.8 

«         •         • 
•         •         ■ 

S 

23 

0:22 
—0.1 

6:25 
16.3 

12:47 
—0.2 

18:48 
16.4 

Tu 

24          5:08 
;        15. 1 

11:22 
1.0 

17:21 
14.9 

23:44 
0.2 

F 

24 

0:00 
—0.3 

6:04 
16.3 

12:26 
—0.1 

18:22 
15.5 

M 

24 

1:08 
0.7 

7:12 
16.4 

13:37 
0.6 

19:39 
14.4 

1 

W 

25 '         5:42 

15.4 

0.8 

18:02 
15.0 

•                •                B 
■                ■                • 

s 

25 

0:45 
0.2 

6:48 
15.9 

13:10 
0.3 

19:09 
15.0 

1 

Tu 

26 

2:00 
L8 

8:03 
14.3 

14:33 
1.7 

20:37 
13.4 

,E 

Th 

26 

0:24 
0.4 

6:28 
15.5 

12:48 
0.9 

18:46 
14.8 

^  s 

26 

1:30 
0.9 

7:35 
16.2 

14:00 
LO 

19:58 
14.2 

W 

26 

3:00 
2.8 

9:a5 
18.2 

15:38 
2.5 

21:46 
12.6 

F 

27 

1:08 
0.8 

7:14 
15.3 

13:34 
LI 

19:30 
14.4 

P  M 

27 

2:20 
L9 

8:26 
14.4 

14:54 
L8 

20:55 
13.3 

Th  27 

4:12 
3.5 

10:18 
12.4 

16:61 
3.0 

23:06 
12.1 

3)    8 

1 

28         1-55 

8:00 
14.9 

14:25 
L5 

20:20 
13.8 

Tu 

28 

3:19 
2.7 

9:25 
13.5 
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The  tides  are  pla 
a  coniparison  of  com 
from  Mean  Low  Wa 
-which  is  8.0  feet  belc 
unless  a  minus  (— )  i 

:he  order  of  occurrence,  wi 
)  heights  will  indicate  whe 
ngs,  which  is  approximate 
n  sea  level.    To  ffnd  the  de 
jefore  the  height,  in  which 

th  their  times  on  the  iin.t  line  and  heigl 
ther  it  is  high  or  low  water.    The  heigh 
i\y  the  datum  of  soundings  on  the  Adi 
ipth  of  water,  add  the  tabular  height  to 
I  case  subtract  it. 

n  the  second  line  of  each  day; 
[  feet  and  tenths,  are  reckoned 
ity  Charts  for  this  respon,  and 
sound int^x  given  on  the  chart, 

The  time  used  Is  Panama  Mean  Local  Civil,  for  th€ 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon 
15:47  is  3:47  p.m. 

i  meridian  79°  32'  W.;  O*"  is  midnight,  12»>  la  i 
,p.  m.)  and  when  diminished  by  12  give  the 

loon;  all  hours  less  than  12  are 
times  after  noon;  for  instance,  | 
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#,  new  moon;  ^ 
equator;  A,  P,  moon 

,  Istquar.;  O.  'ull  moon;  (^,  3d  c 
in  apogee  or  perigee. 

luar.;  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  the 
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2:57 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  firnt  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  8.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Panama  Mean  Local  Civil,  for  the  meridian  79°  32'  W.;  0^  is  midnight,  12>>  is  noon;  all  hours  lew  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12 give  the  times  after  noon;  forinstance, 
15:47  is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  O.  'ull  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 


SAN  DIEGO  (Lb  Playa).  CALIFORNIA,  1906. 


JANUARY. 

■- 





1 

M 

Darof- 

"-"■-■SA 

lolHIgband 

! 

W.Mo 

r 

M     1 

?!    'i1 

S.S 

19^ 

I 

Th 

1 

2:38 

10:06 

1526 

T. 

A  Th|    1 

038 

To 

12^:33 

ism 

f 

Tai2 

!;17      10:10 

14:40 

1.8 

F 

2 

4.2 

'!■« 

"K 

21:26 

f'    2 

?J 

8:16 

14:06 
2.S 

18:21 

W|3 

*]■!  'S 

"S 

aaai 

8 

3 

4:40 

12:34 

19:18 

22:66 

S.  8  ,   3 

1:67 

10:16 

1832 

1924 

I* 

«.|4 

6«)      I£:2S 

4.6        l.B 

2.9 

2.8 

S 

4 

5:30 

13BS 

4l 

23:68 

s 

4 

322 

''i 

"l^ 

2230 
2.9 

fU 

6:«      18i)0 

4.S        1.3 

19:02 

23:40 

^ 

M 

5 

5.2 

'S 

3.6 

N 

M 

6 

*H 

1224 

1921 

T. 

S,   6 

•i!!  "S 

19:60 

Tu 

6 

i« 

%'i 

i^^ 

""a^ 

iTu'   6 

^fs 

6.4 

3,8 

I',' 

"iLS       %*l 

0.S 

20rM 

W 

7 

1:28 

7:84 

14:88 
—0,6 

21*6 

W 

7 

0:88 

'5^ 

13:85 

20sn 
4,1 

M     8 

"15    ?? 

14:32 

20:65 

0 

Th 

8 

2»)3 
2,1 

8.1 

-6.7 

4.1 

Th 

8 

"2"! 

5.7 

ii 

20;S1 

>.|T.:  9 

i4      6.9 

-0.4 

"S 

F 

9 

Ti 

*6^ 

i5i1 

22|CB 

F 

9 

\^ 

5.9 

^" 

^ts 

O  W   10 

i 

2fl6       834 

-0.7 

3.8 

S 

10 

3:24 

9^3 

18:17 

22:34 

0 

S 

10 

2:88 

8:46 

15:18 
-0.3 

2127 

i     ^ThU 

2:48       9:09 

—6,7 

^8^ 

S 

11 

4:08 

5.8 

^A 

4? 

E 

s 

11 

3:18 

5.9 

15:46 

5,3 

Fil2 

3:24       »:3» 

1.i      e.o 

iS'J 

23:09 

E 

M 

12 

4:68 

nM 

1727 

23:47 

P 

M 

12 

4S)2 

10:10 

16:23 

22:» 

1 

S  ,13 

4:10      1020 

-6.S 

^■« 

F 

Tu 

13 

5:47 

11:51 

4s 

Tu 

13 

4:46 

10:64 

17Kft 

23:14 

8    14 

'S  "S 

17:58 

W 

14 

"4.8 

1.5 

12:W 

18:68 

W  14 

5:33 

■S 

i.5 

^sf? 

Mjl5 

4.1        2.1 

ll:S« 

18:41 

1: 

Th 

16 

1:28 

8*9 

14:20 

19:67 

Th  15 

8:36 

"ai 

1838 

■ic 

Tu  16 

122       7:16 
4.4        2.2 

.3:00 

19:31 

F 

16 

2:34 

9:68 

18:81 

2,6 

F    16 

0:48 

7:65 

"S 

19:28 

;1 

W,17 

r,  's 

14:32 

*i1 

S 

17 

T9 

"ol 

8.6 

^i^i 

c 

8 

17 

1:54 

6,9 

3,4 

^'i'^ 

Th  18 

4.7     i.7 

3.4 

21:60 

" 

s 

18 

6:09 

"0I 

'*" 

« 

S 

18 

"^ 

"o'fl 

"1" 

22:66 
2,9 

P 

f|i9 

To  "i" 

3.4 

28:00 
2.8 

M 

19 

0*8 

6:12 
6.8 

1327 

19:58 

M 

19 

4:55 

12:15 

19m 

S  '20 

•S  '?! 

19:07 

Tu 

20 

2.3 

7:03 
5,8 

I4:oe 
-0,5 

20:38 

Tu 

20 

^i 

5,1 

6.0 

4.4 

SJ2, 

2.3        5.9 

1337 
-0.3 

aon» 

W 

21 

io 

To 

^A 

^^ 

W 

21 

To 

'SI 

1S:« 

""4!^ 

s 

M|22 

0*7       7:09 

-6.7 

^i" 

• 

Th 

22 

238 

8:28 

15:17 
—0.6 

^4^ 

Th 

22 

\" 

7:42 

14;18 

20:40 

! 

Tn23 

1:45       7:52 

15K0 

4.1 

F 

23 

Ts 

Ti 

-6.2 

'^4!6 

F|23 

Ti 

*^^ 

"6^ 

"5^ 

• 

w'24 

2.1        8.S 

-6.9 

22W 

8 

24 

3:40 

Ti 

^Tl 

^■=» 

• 

S  |24 

Ti 

9KI0 

15:13 

21:28 

Th25 

8:0e       9:12 

-B.8 

22:40 

E 

S 

25 

4:18 
1,6 

5,0 

18:86 

o.e 

22:62 

E 

§    25 

3:30 

4.9 

6.9 

4.9 

f;26 

il        6.9 

16:48 
—0.4 

23:15 
4.S 

M 

26 

4.6 

4.8 

M   26 

i.o 

S    27 

4:30      10:32 
2.1        5.4 

6.0 

23:47 

Tu 

27 

5:28 

11:20 

17:28 

23:45 

Tu'27 

4:23 

10:30 

16:18 

2228 

8    28 

B:1S      11K»9 
i.t        4.S 

W 

28 

Ti 

8,6 

i.9 

A 

Wj28 

4:54 

3,8 

'To 

^■50 

E 

M  39 

030       8^6 

11:43 

18:17 

Th  29 

i.s 

"3^ 

18:52 
2,2 

"^4" 

Tu30 

4.3        2.5 

!.8 

"i*6 

F    30 

6:17 

12:12 

ib 

4.5 

WI3I 

1:47       8:12 

"b^ 

1937 
2.1 

S  j31 

^ilfi 

^^2*? 

i.7 

Then 
•.  ne' 

m  Sr^ilSeculiU  hei^huwllHnd^W  wh^ 
Lower  Low  Water,  which  la  the  datum  of 
9  test  below  meomea  level.    To  flnrtthc  fl 
□UK  1— )  Rlgn  is  before  the  height,  in  which 

greater  ate  in  tbeoltenioon  (p.m.)andwbe 

^.TiJiSiSSiS.S.-""'''" 

h  their  tlm«  on  the  flnt  line  and  heights 

pth  o(  water,  add  the  tabular  height  to  the 
case  Bubstiacl  it. 
W.:  0>.  ia  midnight,  12^  Ig  noon;  all  hours  lei 

quar.;  E,  moon  on  the  equator;  N,  9,  moot 

n  the  iecond  line  of  each  day: 
feet  and  tenths,  are  reckoned 

fartbest  north  or  south  of  the 

144 


SAN  DIEGO  (La  PUya),  CAUFORNIA,  1906. 


APRIL. 

MAY.                                 1 

JUNE.  • 

■ 

• 

i 

N 
3) 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

8 
J) 

Day of— 

Time  and  Height  of  Hij 
Low  Water. 

1:18       9:12      16:46 
4.8        1.1        8.5 

Ifhand 

• 

1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 
1 

W. 
Tu 

Mo. 
1 

W. 

F 

Mo. 

1 

0:42 
4.8 

8:47 
1.5 

17-55 
3.0 

19:46 
2.9- 

21:37 
2.9 

4K)2 
3.8 

10:18 
1.2 

17K)9     2311 

4.8     1.: 

M 

2 

2:08 
4.2 

10:20 
L3 

18:13 
3.4 

21:68 
8.1 

W 

2 

8:04 
4.0 

10:21 
1.0 

17:28 
8.9 

23:03 
2.7 

E 

S 

2 

6:25 
4.0 

11^25 
1.3 

17:50   .    .  . 
5.2   .   .  . 

Tu 

3 

3:65 
4.3 

11:25 
1.0 

18:38 
3.7 

23:30 
2.9 

Th 

3 

4:40 
4.2 

11:18 
0.9 

18:00 
4.4 

•         •         « 
■         •         • 

1  s 

3 

0:25 
0.9 

6:32 
4.2 

12:14     isai 
L4        .1,7  ■ 

W 

4 

6:13 

4.5 

12:13 
0.6 

18:56 
4.1 

•         •         ■ 
■         •         ■ 

F 

4 

OKK) 
2.0 

6:41 

4.4 

12:(M 
0.9 

18:31 
5.0 

M 

1 

4 

1:15 
0.2 

7:30 
4.3 

12:58     19:11' 
1.5       6.:' 

Th 

5 

0:22 
2.3 

6:15 
4.9 

12:63 
0.3 

19:22 
4.6 

K 

S 

5 

0:47 
1.2 

6:47 
4.7 

12:56 
0.9 

19:08 
*  5.4 

1'  Tu 

5 

2:04 
—0.5 

8r22 
4.8 

13:40     19..VJ 
1.7       6..i 

F 

6 

1:06 
1.7 

7Ky8 
5.3 

18:29 
0.2 

19:48 
5.1 

s 

6 

1:26 
0.6 

7:38 
5.0 

18:84 
0.9 

19:46 

5.8 

O 

w 

6 

/    2:50 
—0.9 

9:12 
4.3 

1420     20:34 
1.9       6.6 

S 

7 

1:47 
1.0 

7:58 
6.5 

14:07 
0.2 

20:19 
5.4 

M 

7 

2:11 
-0.1 

8:27 
5.0 

14:11 
1.1 

20:20 
6.1 

Th 

7 

3:38 
—1.1 

lOKe 

4.2 

15KM     21:17 
2.1        iJ 

E 

o 

s 

8 

2:28 
0.5 

8:38 
5.6 

14:46 
0.8 

20.56 
5.6 

9 

Tu 

8 

2:56 

9:15 
4.8 

14:48 
1.3 

20:57 
6.3 

s 

F 

8 

4:25 
—1.1 

10:56 
4.0 

15:50     2>tf' 
2.8       6.3 

M 

9 

3:07 
0.1 

9:20 
5.6 

15:22 
0.7 

21:27 
5.7 

W 

9 

8:43 
—0.7 

10:05 
4.6 

15:27 
1.6 

21:36 
6.3 

S 

9 

5:14 
-0.9 

11:52 
8.9 

16:40     22:4» 

2.6      :\9 

p 

Tu 

10 

3:47 
-0.1 

10K» 
5.2 

15:57 
1.1 

22:08 

5.8 

Th 

10 

4:32 
—0.8 

11:00 
4.2 

16:07 
2.0 

22:18 
6.1 

s 

10 

6:05 
—0.5 

12:55 
3.8 

17:89     23^ 
2.8       5.S 

W 

11 

4:35 
-0.2 

10:53 
4.6 

16:29 
1.6 

22:42 
5.7 

S 

F 

11 

523 
—0.6 

12:00 
8.9 

16:54 
2.4 

23:05 

5.8 

M 

11 

6:58 
-0  1 

13:59 
3.9 

18:54    .   .  . 
2.9    .   . 

Th 

12 

5:38 
0.1 

11:51 
4.1 

17:14 
2.0 

23:25 
5.5 

S 

12 

6:20 
—0.8 

13:12 
3.6 

17:52 
2.7 

23.68 
5.8 

Tu 

12 

0:40 
4.6 

7:52 
0.4 

IS.'OO     »'3 
4.1       1^ 

F 

13 

6:80 
0.1 

13:04 
8.6 

18:05 
2.6 

■         •         ■ 
•         ■         • 

S 

13 

7:24 
0.0 

14:35 
8.7 

19:11 
2.9 

*  •         • 

•  ■         • 

C 

W 

13 

1:54 
4.0 

8:50 
0.9 

16:56     227* 
4.3       2.6 

s 

S 

14 

0:18 
5.2 

7:43 
0.4 

14:48 
3.4 

19:18 
2.9 

C 

M 

14 

l:a5 
4.7 

8:33 
0.4 

15:58 
3.8 

21:02 
2.9 

E 

Th 

14 

3:24 
3.5 

9:43 
L4 

16:48     'B:L*  i 
4.6       2.1 

C 

8 

15 

1:27 
4.8 

9:10 
0.6 

16:88 
8.7 

21:12 
2.9 

Tu 

15 

2:80 
4.3 

9:45 
0.6 

17:01 
4.3 

22:48 
2.9 

F 

15 

4:50 
3.4 

10:39 
1.7 

1730   .   .  . 
4.9    .   . 

M 

16 

2:57 
4.5 

10:88 
0.5 

17:48 
4.1 

22:58 
2.8 

W 

16 

4:07 
4.0 

10:48 
0.9 

17:43 
4.6 

23:58 
2.2 

S 

16 

0:27 
1.7 

em 

3.4 

11-.34     M" 
1.9         i" 

Tu 

17 

4:80 
4.4 

11:37 
0.5 

18:30 
4.4 

•  •         • 

•  •         ■ 

Th 

17 

6:27 
4.0 

11:89 
1.1 

18:19 
4.9 

■         •         ■ 
•         •         • 

s 

17 

1:10 
L8 

7:02 
8.4 

12:14     ^:Vi 
2.1       h:l 

W 

18 

0:10 
2.3 

5:48 
4.5 

12:27 
0.5 

19K)5 
4.7 

E 

F 

18 

0:45 
L6 

6:29 
4.0 

12:24 
1.3 

18:51 
5.1 

A 

M 

18 

1:45 
0.9 

7:60 
3.4 

12:45     ^^^ 
2.2       i^ 

Th 

19 

0:59 
1.8 

6:48 
4.7 

18:08 
0.6 

19:32 
6.0 

S 

19 

1:24 
1.2 

7:20 
4.0 

18:00 
1.5 

19:20 
5.2 

Tu 

19 

2:16 
0.5 

8:28 
3.4 

13:12     IS^i' 

2.4     y-> 

F 

20 

1:38 
1.3 

7:86 

4.8 

18:44 
0.9 

19:57 
6.1 

s 

20 

1:58 
0.9 

8:00 
4.0 

18:80 
1.7 

19:42 
5.8 

W 

20 

2:45 
0.2 

9:00 
3.4 

13.*^     1^* 
2.5        9,7 

£ 

S 

21 

2:13 
1.0 

8:14 
4.8 

14:15 
1.1 

20:24 
5.2 

M 

21 

2:30 
0.6 

8:86 
3.9 

13:52 
1.9 

20:02 
5.4 

•  Th 

21 

8:12 
0.0 

9:37 
3.4 

14.-01     2l>rJ.' 
2.5       .^' 

s 

22 

2:41 
0.8 

8:47 
4.6 

14:87 
1.8 

20:46 
5.2 

A 

• 

Tu 

22 

2:57 
0.4 

9K» 

3.8 

14:12 
2.1 

20:26 
6.5 

N 

F 

22 

3:42 
-0.2 

10:10 
3.4 

14:84     a»^'' 
2.6        0.' 

• 

M 

23 

3:10 
0.7 

9:19 
4.3 

14:57 
1.6 

21:04 
5.3 

W 

23 

8:25 
0.2 

9:42 
8.6 

14:30 
2.3 

20:49 
5.6 

S 

23 

4:12 
—0.3 

10:44 
8.4 

15:06     21  > 
2.6        -v 

Tu 

24 

3:38 
0.6 

9:50 
4.0 

15:14 
L9 

21:24 
5.2 

Th 

24 

8:55 
0.1 

10:15 
3.4 

14:54 
2.4 

21:15 
5.6 

s 

24 

4:45 
-0.2 

11:20 
3.4 

2.6        i' 

A 

W 

25 

4:08 
0.6 

10:21 
3.7 

15:32 
2.1 

21:47 
5.2 

F 

25 

4:25 
0.1 

10:52 
3.3 

15:18 
2.5 

21:44 
5.5 

|M 

25 

5:21 
-0.1 

11:58 
3.5 

16:$)     •^^' 
2. 7        ''■  J 

Th 

26 

4:38 
0.6 

10:52 
3.5 

15:48 
2.3 

22:08 
5.2 

N 

S 

26 

5:00 
0.2 

11:80 
3.3 

15:46 
2.7 

22:14 
S.8 

Tu 

26 

6K)2 
0.2 

12:45 
3.7 

17.35      ii  -^ 
2.7        4^ 

F 

27 

5:12 
0.7 

11:27 
3.2 

16:07 
2.6 

22:34 
5.0 

S 

27 

6:40 
0.8 

12:20 
3.2 

16:27 
2.9 

22:52 
5.1 

,W 

27 

6:48 
0.5 

18:37 
4.0 

18:.t0    . 
2.**    . 

N 

S 

28 

6:56 
0.8 

12:18 
3.1 

16:88 
2.7 

23:07 

4.8 

M 

28 

6:26 
0.4 

18:21 
3.2 

17:30 
2.9 

23:41 
4.8 

Th 

28 

0:86 
4.3 

7:36 
0.8 

14:31      iV^n 
4. 2        •  ^ 

s 

29 

6:46 
0.9 

18:38 
8.0 

17:18 
2.9 

23:56 
4.6 

Tu 

29 

7:20 
0.6 

14:28 
3.5 

19:03 
3.0 

■         ■         • 
•         •         • 

I'F 

29 

1:65 
8.9 

8:86 
1.2 

15:29     -'I:* 
4.5       •-- 

M 

30 

7:53 
1.1 

15:33 
8.1 

18:66 
8.0 

■         •         • 
■         ■ 

:d 

W 

30 

0:49 
4.4 

8:20 
0.8 

15:30 
3.8 

21:00 
2.9 

'  S 

1 

30 

8:87 
8.6 

9:42 
1.6 

16:24     2S1 

4.8        I.-' 

\ 

Th 

31 

2:24 
4.0 

9:23 
1.0 

16:24 
4.3 

22:31 
2.4 

The  tld 
a  comparis 
from  Mean 
which  is  2. 
unless  a  mi 

les  are  placed  in  the  order  of  occurrence,  w 
on  of  consecutive  heights  will  indicate  whc 
Lower  Low  Water,  wnich  is  the  datum  of 
9  feet  below  mean  sea  level.    To  find  the  dc 
Inus  (— )  sign  is  before  the  height,  in  which 

ith  their  times  on  the  first  line  t 
jther  it  is  high  or  low  water.    Tl 

soundings  on  the  Const  and  G 
)pth  of  water,  add  the  tabular  h 

case  subtract  it. 

ind 
leh 
eod 
eig 

heights 
eights,  li 
etic  Sur\ 
ht  to  the 

on  the  second  line  of  each  dsr 
a  feet  and  tenths,  are  nxkoow 
^ey  Charts  for  this  region,  an . 
soundings  given  on  the  char. 

The  tin 
(a.m.),all 

leused  is  Pacific  Standard,  120th  Meridian  ' 
greater  are  in  the  afternoon  (p.  m. )  and  whe 

W.;  0>>  is  midnight,  12>>  Is  noon;  all  hours  les 
n  dlminLshed  by  12  give  the  times  after  noon 

s  than  12  are  In  the  foren.^  c 
;  for  instance,  15:47  is  3:47  p.  n. 

•,  new 
equator;  A 

'  moon;  }).  1st  quar.;  O.  '"H  moon;  (^,  3d  ( 
,  P,  moon  in  apogee  or  perigee. 

quar.;  £, 

moon  on  the  equator;  N,  8,  moon 

farthest  north  or  south  of  tht 

SAN  DIEGO  (UPlaya),  CALIFORNIA,  1906. 


JULY. 

toIHlghand 
ater. 

^ 

AUGUST. 

^ 

=  ""r"'- 

TlmesQdHeig 

1 

S 

Day 

w, 

W 

ot- 
Mo. 

1 

Time  and  Hel^ 

S      1 

5:10      10:« 
),S        1.8 

"t. 

-6.1 

730 
3.8 

2.4 

6,1 

8 

1 

"i'l 

Tb 

14:05 

^i^ 

M|    2 

0;1&       G:2fi 
0.7        S.7 

2.0 

5.8 

9 

I. 

2 

135 

Ti 

"2" 

8.3 

0 

8 

2 

2:57 

9:10 

14:45 

■20:60 

j     'W   3 

VS     'a^ 

2.0 

"^61 

F 

3 

238 

9M 

143M 

20:14 

M 

3 

6.0 

^4" 

1,3 

5.8 

PWj4 

2K)0       B:M 

— o.e      s.« 

13:20 

"6l 

0'  H 

4 

S;lfl 

^4^ 

i.9 

6,S 

Tu 

4 

"Si 

"4^ 

*\*3 

22:06 

Uxhja 

Jii  ?! 

^Ti 

^6'* 

8 

5 

J6% 

"4" 

15:30 

"ft? 

E 

W 

5 

43) 

0:34 

18:40 

22:43 

'c'Fi   6 

— i.a      io 

'T2 

^o!^ 

M 

6 

4^ 

0:54 

18:18 

22:20 

Th 

6 

1.2 

4^ 

1.6 

4.1 

!s'   7 

l:lfi     10:42 

''H 

21:48 

Tu 

7 

Vo 

1:2S 

"i°9 

^S^J 

F 

7 

V? 

lj3« 

17^56 

23:M 

S      8 

4-M     11:38 
-0.S        4.1 

2,4 

22:» 

B 

W 

8 

T. 

2:00 

io 

^4^ 

S 

8 

6:36 

■'^!1 

18:51 

M     » 

—6.4        4.1 

"Si 

23:21 

Th 

9 

6:06 

2:40 

18:48 

A 

8 

9 

8.0 

2,5 

4.3 

2.0, 

1  Tu;  10 

8=22      1»:(M 

i»M 

F 

10 

"b^ 

^1*7 

4.3 

'  19:54 
2.4 

c 

M 

10 

^2.^9 

8:05 

'4* 

22:06 

W   11 

Oils       7:02 

13:49 

"■« 

c 

S 

11 

l^M 

'■^ 

Tu 

11 

6:08 

8:16 

15:04 

"3 

E  Th  12 

^  "i 

"il 

4i 

A 

s 

12 

S:15 

8:00 

15:18 

23=24 

N 

W 

12 

3.2 

3.0 

18:25 
4.8 

C    F;13 

2:22       S;35 

15:44 

22:K! 

M 

13 

5:37 

2.8 

4.4 

Th 

13 

Vo 

'3" 

^^2*9 

"4^ 

s'u 

8.0        2.2 

4,6 

Tu!l4 

0:24 

2.7 

■  17:18 

F 

14 

0:48 

7:80 

"S 

"3 

S   15 

OM       B;4S 
1.8        3.0 

10|M 

17|^ 

W,15 

l.-OO 

735 

11:46 

I8KX1 

S 

15 

6,3 

'4^ 

ii 

5.3 

A 

M    16 

0:H       8:67 

lias 

■^5^ 

N 

Th 

16 

6.5 

3.5 

1234 
2.7 

"5" 

S 

16 

o'S 

8:10 

"i1 

"5* 

Tu 

17 

1:211       7:46 
1.0        8.2 

'^i*? 

^"^2 

F 

17 

Tl 

"6^ 

"2?! 

"e'e 

M 

17 

2:18 
—0,1 

%'i 

"S 

20:25! 
5,7  1 

W 

18 

0.5        8.2 

'%" 

19:05 

S 

18 

2:22 

8:48 

I3:S* 

6.8 

• 

Tu  18 

2:48 
0,0 

^to 

6.9 

H  Th 

19 

2=24       8:S1 

1S:20 

"S 

• 

8 

10 

-6.8 

Tl 

2.0 

20:88 
5,9 

E 

W 

19 

"0" 

9:30 

'Ti 

%^- 

If 

1 

20 

-6.2      is 

"i.^ 

"i" 

M,20 

-5m 

T3 

IbM 

'5.*? 

Th 

20 

4:00 

^! 

'^0^ 

8.1  1 

• 

S 

21 

-6.4        3.0 

"2I 

20:48 

Tu'21 

3:66      10:10 

15:46 

21:56 

^ 

F 

21 

436 

1.1 

5.8 

6.S 

23:16 
4.5 

S!22 

.      3:SI      10:18 

1B:10 

^S 

E 

W 

22 

6.1        4.7 

'0 

^b1 

S 

22 

1.8 

1S4 

'Te 

m|23 

-6.4        3.9 

'^i'2 

*6^ 

Th 

23 

bM 

\'t 

17:20 

28|28 

s 

23 

r. 

^n 

12:10 
6.0 

'"6!^ 

iTuM 

4tK      11=22 
—0.2        4.0 

16:89 

22:44 

F 

24 

5:47 

•4I 

'?! 

D 

M 

24 

3.3 

%^ 

''4'* 

T» 

'      w'25 

B«4      12:02 
0.2        4. 1 

2.1 

23:30 

S 

25 

V2 

^ll 

12:49 

19^=28 

a 

Tu 

25 

4:00 

8:20 

1438 

22:28 

E|Th;26 

6.8        4.3 

J 

8 

26 

'il 

7:17 

13y» 

21*7 

W 

20 

3,7 

2.9 

4,8 

6.3: 

|F;27 

025       6:57 

13:40 

"i*l 

e 

M 

27 

3:40 

8,31 

ISM* 

^0*9 

Th 

27 

«f» 

'i6 

"^ 

■    • 

1> 

S 

28 

^'!    ^1 

1438 

1,8 

Tu  28 

'i^S 

T7 

'"i"? 

F 

28 

0:32 

7:10 

1238 

18:30  ' 

8 

29 

3:28       9KI2 

15:41 

22:58 

s 

W  29 

*0°4 

6:40 

11:29 

17:38 

S 

29 

'S 

^4*7 

13:24 

5,4 

M 

30 

6:12      10:13 

le-M 

Th  30 

Ti 

4.0 

2.8 

6.7 

8 

30 

^s'o 

■s 

p 

Tu 

a, 

6.6        3.5 

2,4 

"s^l 

r 

31 

-ii'S 

Ts 

2.0 

"ei'o 

Thatld 

ware  placed  in  the  ort 

OteeTMow'JneinBtkl 
nili|-)slKniB  before  1 
ne  tued  Is  Poclflc  Stands 
grealerflrelntheaftera 

P°Siw^lna''°U'oP 

r  of  occurrentN 

Web 
Ian 

herUlBhl8h«rlow\si 

pth  of  water,  add  the  t 

cage  sublracl  it 
W.jO' la  midnight,  12^1 
n  dimlniBbed  by  12  gUe 

t  line  a 

Dd 

hefghU 

ntheMeqn 

BoundlngB 

TfoiiMlan 
farthest  n 

dltn 
nllw 

glUu 

M,  15 

nho 

of  each  day: 

i-U3:47°™m. 
south  of  Ihe 

urn 

h 

m. 

• 

Ins. 
■  m 

%11 
nen 

swill: 

"hVlf 
Td,  120t 

Qdl 

1.: 

2 

erid 
and 
C 

er.    Tbeb 
,oaat  and 
bularhelg 

noon;  all 

qualop;  N 

8, 

f 

30820—06 10 


146 


SAN  DIEGO  (La  Playa),  CALIFORNIA,  1906. 


OCTOBER. 

NOVEMBER. 

DECEMBER. 

"r 

• 

a 

s 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

a 

8 

I>ayof— 

Time  and  Height  of  High  and 
Low  Water. 

• 

c 

8 

Dayof^ 

Time  and  Height  of  High  and . 
Low  Water.                 ' 

W. 

Mo. 
1 

W.  |Mo. 

W.  JMo. 

!>! 

2:20 
0.3 

8:36 
5.2 

14:40 
0.9 

20:43 
5.3 

Th 

1 

2:87 
L7 

8:46 
6.6 

15:29 
0.4 

21:40 
4.0 

A     S 

1 

2:21 
2.4 

8:39  ' 
5.7 

15:48 
0.0 

22:0?% 

3-4  i 

g  Tu    2 

2:65 
1.6 

9:06 
5.3 

15:16 
0.7 

21:20 
5.1 

Fj    2 

2:57 
L9 

9:10 
6.6 

16:00 
0.4 

22:10 
3.7 

S 

2 

2:42 
2.4 

9H>4 
6.7 

16:17 
0.0 

22:40  = 
S.3 

,W 

3 

3:20 
0.9 

9:30 
5.2 

15:42 
0.8 

21:52 
4.7 

8 

3 

8:16 
2.1 

9:80 
5.4 

16:80 
0.4 

22:46 
8.4 

N 

M 

3 

8K)6 
2.4 

9:29 
5.6 

16:47 
0.1 

23:18 
8.2 

Th'    4 

1 

8:44 
1.3 

9:52 
5.1 

16:12 
0.8 

22:22 
4.2 

t 

4 

8:82 
2.8 

9:63 
5.8 

17:02 
0.6 

28:20 
8.2 

Tu 

4 

3:30 
2.5 

9:56 
5.4 

17:21 
0.2 

28:56 
3.3 

F 

5 

4:02 
1.6 

10:11 
5.0 

16:46 
1.0 

22:54 
3.7 

M 

1 

6 

8:60 
2.6 

10:17 
6.1 

17:42 
0.7 

•  •        • 

•  •        • 

W 

5 

4K)4 
2.7 

10:28 
5.2 

18:00 
0.4 

«         •          > 

a              »              ■ 

S      6 

4:20 
2.0 

10:36 
4.9 

17:24 
LI 

2327 
8.4 

NJTu 

6 

8.0 

4:10 
2.7 

10:46 
4.8 

18:27 
0.9 

Th 

6 

O'M 
8.3 

4:50 
2.9 

11K)9 
4.8 

18:47 

A 

S 

7 

4:35 
2.4 

11.-00 
4.7 

18:10 
L3 

•  •         « 

•  *         • 

w 

7 

1:24 
2.9 

4:46 
2.8 

11:26 
4.6 

19:28 
LI 

F 

7 

1:58 
8.6 

6:18 
3.0 

12K)6 
4.4 

19:42 

a9 

M 

1 
1 

8 

0:14 
2.9 

4:60 
2.6 

11:30 
4.6 

19:10 
L4 

Th'   8 

8:40 
8.8 

6:54 
8.0 

12:28 
4.2 

20:42 
L2 

CC    S 

1 

8 

2:67 
8.7 

8:15 
2.9 

18:81 
8.9 

20:42 
1.2 

N  TUi   9 

1:54 
2.9 

6:15 
2.8 

12:10 
4.8 

20:87 
L5 

(C 

Fj   9 

1 

4:43 
3.6 

9K)2 
8.0 

14:19 
8.9 

21:52 
L2 

s 

9 

8:56 
4.2 

10:04 
2.7 

15:18 
8.7 

21:47 
L8, 

C  W  10 

1 

8:35 
8.2 

8:07 
2.9 

18:34 
4.0 

22:05 
1.4 

s  '10 

1 

5:10 
4.0 

10:60 
2,9 

16K)6 
8.9 

22:50 
LI 

EM 

■ 

10 

4:43 
4.6 

11:12 
L9 

16:54 
8.7 

22:55 

1.5 

,Th 

11 

5:15 
8.5 

10:00 
3.1 

16:80 
8.9 

28K)9 
LI 

s 

11 

6:40 
4.5 

11:47 
2.1 

17:26 
4.1 

28:88 
LO 

Tu 

11 

6:27 
6.1 

12K)6 
L2 

18:09 
3.9 

23:47 
1.6 

'  F 

12 

5:54 
3.8 

11:22 
2.9 

16:64 
4.2 

23:54 
0.8 

M 

12 

6:11 
4.9 

12:80 
L4 

18:25 
4.4 

■        •        • 
•        •        • 

W 

12 

6:09 
6.6 

12:59 
0.4 

19.-09 
4.1 

•  •         • 

•  •             a 

S 

13 

6:30 
4.2 

12:10 
2.4 

17:66 
4.6 

•  •        • 

•  ■        • 

E,Tu 

13 

0:29 
LO 

6:44 
6.3 

18:06 
0.7 

19:17 
4.7 

Th 

13 

0:32 
L6 

6:50 
6.1 

13:46 
-0.8 

20:00 

4.1 

s 

14 

0:29 
0.7 

6:58 
4.5 

12:60 
L8 

18:46 
5.0 

W 

14 

1:07 
LI 

7:20 
5.8 

18:61 
0.0 

20:05 
4.8 

F 

14 

1:17 
L7 

7:30 
6.4 

14:81 
-0.9 

20:49 

4.2 

M 

16 

1:05 
0.6 

7:20 
5.0 

18:80 
LI 

19:32 
5.2 

Th 

16 

1:48 
L2 

7:55 
6.1 

14:36 
-0.5 

20:52 
4.6 

P 

S 

15 

1:68 
1.8 

8:11 
6.7 

15:16 
— L2 

21:3S 
4-2 

E  Tu  16 

1 

1:45 
0.5- 

7:66 
6.4 

14K)6 
0.6 

20:16 
6.4 

fl^ 

16 

2.-20 
L4 

8:32 
6.4 

15:19 
-0.9 

21:39 
4.5 

i    8 

16 

2:40 
L9 

8:58 
6.7 

16K)0 
— L2 

22:27 

4.0 

•  W   17 

2:18 
0.5 

8:29 
6.6 

14:41 
0.1 

20:63 
5.4 

Is 

1 

17 

2:68 
L6 

9:10 
6.5 

16:06 
-0.9 

22:80 
4.2 

,M 

17 

8:26 
2.1 

9U» 
6.5 

16:47 
—LI 

23:19 

4.0 

Th 

18 

2:51 
0.8 

9.00 

6.8 

16:24 
-0.2 

21:88 
5.1 

S 

18 

8:89 
L9 

9:52 
6.8 

16:56 
—0.8 

23:27 
8.9 

Tu 

18 

4:13 
2.3 

10:23 
6.2 

17:85 
-0.8 

•           •          • 

P 

F 

19 

8:26 
1.1 

9:38 
5.9 

16:10 
-0.3 

22:25 
4.6 

s    M   19 

4:23 
2.2 

10:86 
6.0 

17:60 
-0.6 

•  •           a 

•  •           • 

W 

19 

0:15 
3.9 

6K)7 
2.5 

11:12 
5.6 

18:26 
—^.3 

S 

20 

4:02 
1.5 

10:12 
6.9 

17:00 
-0.8 

23:22 

4.1 

iTu  20 

1 

0:36 
8.7 

6:14 
2.6 

11:26 
6.5 

18:51 
—0.2 

Th 

20 

1:16 
3.9 

6:13 
2.7 

12:06 
4.9 

19:1^ 
0.2 

s 

21 

4:42 
2.0 

10:54 
5.6 

17:58 
-«.l 

•  •        • 

•  •        • 

W'21 

1 

1:63 
8.7 

6:27 
2.9 

12:28 
4.9 

19:68 
0.2 

F 

21 

2:17 
4.1 

7:88 
2.8 

18:16 
4.8 

20:13 
O.s 

s 

M 

22 

0:30 
3.7 

5:30 
2.4 

11:45 
5.3 

19K)8 
0.2 

D  Th 

1 
1 

22 

8:17 
3.8 

8.-08 
2.9 

13:49 
4.4 

21:08 
0.5 

j;s 

22 

• 

8:16 
4.2 

9:22 
2.6 

•14:46 
8.7 

21:12 
l.S  I 

Tu 

23 

2:10 
8.5 

6:36 
2.8 

12:48 
4.9 

20:31 
0.4 

F 

23 

4:87 
4.2 

10:03 
2.8 

15:30 
4.1 

22:17 
0.9 

E 

S 

23 

4:17 
4.6 

IIM) 
2.2 

1654 
3.4 

22:16  ' 

1.7  1 

i 

24 

3:57 
3.7 

8:24 
2.9 

14:15 
4.5 

21:65 
0.5 

IS 

24 

6:16 
4.6 

11:27 
2.2 

17K)0 
4.0 

23:13 
LI 

M 

24 

4.8 

12:09 
1.7 

17:50 
3.8 

23:16 
1.9 

Th 

25 

5:12 
4.0 

10:23 
2.9 

15:55 
4.4 

23:02 
0.5 

E 

S;25 

5:56 
4.9 

12:25 
1.5 

18:10 
4.0 

•  •        • 

•  a           ■ 

Tu 

25 

5:56 
6.1 

13:01 
L2 

18:57 
3.4 

:  :  :i 

F 

26 

6:02 
4.4 

11:42 
2.4 

17:18 
4.6 

23:58 
0.5 

M   26 

OKK 
L8 

6:33 
5.2 

13K)9 
LO 

19:04 
4.1 

W '  26 

0:03 
2.1 

6:32 
6.2 

13:41 
0.8 

19:47  1 

as. 

S 

27 

6:37 
4.8 

12:38 
1.7 

18:24 
4.6 

■         •         • 
•         •         • 

Tu  27 

1 

0:44 
L5 

7:05 
5.4 

13:47 
0.7 

19:49 
4.0 

Th  27 

0:42 
2.3 

7K)1 
6.4 

14:14 
0.4 

20-27 
3.5 

s 

28 

0:43 
0.7 

7:05 
5.0 

18:17 
1.2 

19:15 

4.8 

W   28 

1 

1:17 
L7 

7:32 
5.5 

14:22 
0.4 

20:27 
8.9 

A,  F   28 

1:13 
2.4 

7:27 
6.5 

14:43 
0.1 

21:02 
3.4 

E 

M 

29 

1:21 
0.8 

7:36 
5.2 

13:55 
0.8 

19:56 
4.8 

!Th 

29 

1:42 
2.0 

7:52 
5.6 

14:52 
0.2 

21:02 
3.7- 

'  s 

29 

1:38 
2.6 

7:62 
5.7 

15:10 
—0.1 

21:33 
3.4 

Tu 

30 

1:M 
1.0 

8:02 
5.3 

14:28 
0.6 

20:32 
4.6 

0    F 

! 

30 

2:02 
2.2 

8:14 
5.7 

16:20 
0.1 

21:86 
3.5 

9  » 

30 

2:00 
2.6 

8:18 
5.8 

15:85 
—0.2 

22.-02 
3.4 

o 

W 

31 

2:16 
1.4 

8:25 
5.5 

14:57 
0.4 

21:06 
4.3 

1 
1 

J 

M 

31 

2:27 
2.5 

8:47 
6.8 

16:01 
—0.3 

22:31 
3.0 

h  day; 
koned 
Q,  and 
chart. 

in 

wl 
ur 

The  tir 
comparis 
jm  Meai 
hich  is  2. 
ilessami 

Ics  ftrc  placed  in  the  order  of  oc( 
on  of  coDHecutlve  heights  will  i 
1  Lower  Low  Water,  which  is  1 
9  foot  below  mean  sea  level.    T 
nus  {—)  sign  is  before  the  heigh 

eun 
ndi 
:he 
ofli 

It,  i 

rence,  wl 
cate  whe 
datum  0 
nd  the  dc 
n  which 

th  their  times  on  the  first  line  a 
ther  it  Is  high  or  low  water.    Th 
[  soundings  on  the  Coast  and  G< 
pth  of  water,  add  the  tabular  h< 
case  subtract  it. 

nd 

le  h 
?od( 
eigl 

heights  on  the  second  line  of  eac 
eignts,  in  feet  and  tenths,  are  rec 
etic  Survey  Charts  for  this  regio 
It  to  the  soundings  given  on  the 

The  til 
(a.m.),all 

ne  Tiwd  is  Pacific  Standard,  TiOth  meridian, 
greater  ate  in  the  afternoon  ( p.  m. )  and  whe 

W.;  0»«  is  midnight,  12»'  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
n  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new 
equator;  A 

r  moon:  }).  1st  quar.;  O.  full  moon;  (^,  3d 
,  P,  moon  in  apogee  or  perigee. 

quar.;  £, 

moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 

i 
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i 

JANUARY. 

FEBRUARY. 





MARCH. 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Wat«r. 

8 

A 

Day  of— 

Time  and  Heieht  of  High  and 
Low  water. 

• 

c 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

:  W. 

Mo. 
1 

W. 
Th 

Mo. 

1 

W. 

Mo. 

M 

6:00 
5.1  ' 

10:46 
2.8 

16:22 
3.7 

22:20 
1.3 

6:12 
4.8 

11:46 

2;i 

18:30 
3.2 

22:49 
2.6 

A 

Th 

1 

3:12 
4.6 

9:48 
1.8 

16:26      21:18 
8.5         2.7 

E 

Tu 

2 

5:41 
6.1 

11:65 
2.6 

17:45 
3.4 

28K)5 

1.8 

F 

2 

5:48 

4.8 

12:42 
L7 

19:52 
8.3 

23:40 
2.9 

F 

2 

3:42 
4.6 

10:41 
1.7 

18:04      22:08 
3.4         3.0 

VV 

3 

6:22 
6.0 

ISKX) 
2.2 

19:02 
3.4 

23:60 
2.8 

S 

3 

6:26 
4.9 

18:34 
L2 

20:62 
8.5 

•         >         • 
■         •         • 

D 

8 

3 

4:26 
4.5 

11:48 
1.4 

19:23      23:09 
8.6         3.1 

A 

Th 

4 

7:00 
6.0 

13:37 

1.8 

20:16 
8.6 

■        •        • 
•        •        ■ 

S 

4 

0:89 
3.1 

7H)9 
6.0 

14:22 
0.7 

21:44 
4.0 

S 

4 

5:17 
4.6 

12:41 
1.1 

20:22    .     .    . 

F 

5 

0:31 
2.6 

7:30 
5.1 

14:20 
1.3 

21:18 
3.6 

N 

M 

6 

1:40 
8.1 

7:61 
5.2 

16K)6 
0.2 

22:26 
4.2 

N 

M 

5 

0:18 
8.2 

6:ffi0 
4.7 

13:86      21:10 
0.7         4.0 

S 

6 

1:20 
2.9 

8:00 
5.2 

15:00 
0.8 

22:05 
8.8 

Tu 

6 

2:85 
8.1 

8:39 
5.3 

16:44 
—0.1 

23:06 
4.4 

Tu 

6 

1:19 
3.1 

7:21 
4.9 

14:24      21:46 
0.4         4.8 

s 

7 

2:10 
3.1 

8:80 
5.3 

16:38 
0.3 

22:61 
4.0 

W 

7 

8:25 
3.1 

9:26 
6.5 

16:26 
-0.4 

28:39 
4.5 

W 

7 

2:18 
8.0 

8:18 
6.1 

15:10      22:18 
0.1         4.6 

M 

8 

2:58 
3.1 

9:03 
6.4 

16:13 
—0.1 

28:26 
4.2 

o 

Th 

8 

4:10 
8.0 

10:12 
5.6 

17:06 
-0.5 

•  ■         ■ 

•  •         • 

Th 

8 

8:10 
2.8 

9:10 
5.3 

15:54      22:48 
-0.1         4.8 

N  Tu 

1 

9 

3:44 
8.1 

9:42. 
5.5 

16:51 
-0.4 

•  •         • 

•  •        ■ 

F 

9 

0:10' 
4.7 

6:00 
2.7 

10:56 
6.6 

17:46 
-0.4 

F 

9 

4:00 
2,4 

10:01 
6.4 

16:35      28:20 
—0.1         5.0 

O  W 

10 

0:16 
4.4 

4:26 
3,1 

10:21 
5.6 

17:80 
—0.6 

S 

10 

0:42 
4.8 

6:46 
2.6 

11:48 
6.4 

18:26 
—0.2 

0 

8 

10 

4:47 
2.0 

10:60 
6.6 

17:18      28:52 
0.1         5.2 

Th 

11 

0:52 
4.5 

6:12 
3.1 

11:00 
5.6 

18:10 
—0.6 

s 

11 

1:15 
5.0 

6:88 
2.8 

12:86 
6.2 

19:07 
0.2 

E 

S 

11 

6:88 
1.6 

11:38 
6.4 

18:02    .    .    . 
0.4    ..    . 

F 

12 

1:28 
4.6 

6:01 
8.0 

11:48 
5.4 

18:51 
—0.5 

E 

M 

12 

1:62 
5.1 

7:80 
2.0 

18:26 
4.8 

19:56 
0.7 

P 

M 

12 

0:27 
6.8 

6:21 
1.2 

12:80      18:46 
5,2         0.9 

1 

S 

13 

2:05 
4.7 

6:50 
8.0 

12:80 
5.2 

19:33 
—0.2 

P 

Tu 

13 

2:30 
.      5.1 

8:28 
1.8 

14:23 
4.4 

20:88 
1.3 

Tu 

13 

IKX) 
5.8 

7:18 
1.0 

18:80      19:29 
4.9  •      1.4 

s 

14 

2:42 
4.9 

7:45 
2.9 

18:21 
4.9 

20:16 
0.2 

w 

14 

8:07 
5.1 

9:28 
1.6 

16:34 
4.1 

21:22 
L9 

W 

14 

1:89 
6.8 

8KB 
0.8 

14:83      20:13 
4.5         2.0 

M 

1 

15 

3:21 
5.0 

8:45 
2.6 

14:21 
4.5 

21:05 
0.7 

^Th 

15 

3:61 
6.2 

10:27  • 
1.8 

17:10 
8.8 

22:18 
2.4 

Th 

15 

2:20 
6.2 

9:00 
0.7 

15:52      21:02 
4. 2         2. 5 

E  Tu  16 

4:01 
6.1 

9:52 
2.3 

15:36 
4.0 

21:62 
L3 

F 

16 

4:41 
6.2 

11:89 
LO 

18:53 
8.8 

28:14 
2.9 

F 

16 

8:07 
6.1 

10:06 
0.7 

17:22      21:58 
4.0         3.0 

iC  w 

17 

4:40 
6.2 

ll.-OO 
1.9 

17:00 
8.7 

22:41 
1.9 

8 

17 

6:40 
5.3 

12:52 
0.6 

20:18 
8.8 

•  •         • 

•  ■         • 

<L 

S 

17 

4:03 
5,0 

11:18 
0.6 

18:51       23:06 
4.0         8.1 

1 

Th 

18 

5:27 
6.8 

12H)1 
1.5 

18:48 
3.7 

23:85 
2.3 

8 

S 

18 

0:20 
3.1 

6:41 
6.4 

18:68 
0.2 

21:16 
8.9 

s 

s 

18 

5:12 
6.0 

12:30 
0.6 

20:02    .     .    . 
4.2    .    .     . 

jP    F 

19 

6:16 
6.4 

13:10 
0.9 

20:12 
3.8 

•  •        • 

•  •        • 

M 

19 

1:28 
8.2 

7:43 
5.6 

14:66 
—0.1 

22:09 
4.3 

M 

19 

0:20 
3.2 

6:25 
6.0 

18:36      20:58 
0.3         4.4 

S 

20 

0:34 
2.8 

7:06 
5.6 

14:14 
0.3 

21:21 
3.9 

Tu 

20 

2:80 
8.2 

8:40 
6.6 

16:45 
—0.3 

22:64 
4.6 

Tu 

20 

1:83 
3.2 

7:37 
5.1 

14:82      21:- 2 
0.2         4.6 

s 

21 

1:37 
3.0 

8:00 
5.8 

15:10 
—0.2 

22:21 
4.1 

\V 

21 

3:30 
3.1 

9:86 
6.6 

16:80 
—0.3 

28:33 
4.7 

W 

21 

2:37 
3.0 

8:40 
6.2 

15:20      22;*:^ 
0. 2         4. y 

s 

M 

22 

2:34 
3.1 

8:50 
6.9 

16:00 
—0.6 

28:14 
4.3 

Th 

22 

4:21 
2.9 

10:24 
5.5 

17:10 
—0.3 

•        •        • 

m          •          • 

Th 

22 

3:80 
2.7 

9:82 
6.2 

16K)1       22:- 5 
0.3          5.1 

Tu 

23 

3:31 
8.1 

9:38 
6.0 

16:47 
—0.8 

■  «        • 

■  •        ■ 

• 

F 

23 

0:12 

4.8 

5:10 
2.6 

11:10 
5.4 

17:48 
0.0 

F 

23 

4:16 
2.8 

10:21 
5.1 

16:39      23:26  , 

0.9         5.1  1 

•  w 

24 

0:00 
4.6 

4:25 
3.1 

10:27 
6.0 

17:33 

—0.8 

S 

24 

0:44 
6.0 

5:64 
2.4 

11:56 
5.1 

18:23 
0.4 

• 

a 

24 

4:69 
L9 

11:10 
6.0 

17:19      23:56 
0. 9         5. 1 

Th 

25 

0:44 
4.7 

6:11 
3.1 

11:16 
6.7 

18:16 
—0.6 

E 

s 

25 

1:14 
5.0 

6:40 
2.2 

12:45 
4.8 

19:01 

0.8 

E 

s 

25 

5:89 
L7 

11:61 
4.8 

17:53    .    .    . 

1.  u       •        .        . 

F 

26 

1:27 
4.8 

6:10 
8.0 

12:04 
5.4 

18:56 
—0.3 

M 

26 

1:46 
4.9 

7:27 
2.1 

13:30 
4.4 

19:40 
L3 

M 

26 

0.20 
5.0 

6:20 
1.6 

12:35    -18:28 
4.6         1.7 

s 

27 

2:06 
4.9 

7:03 
2.9 

12:55 
5.0 

19:33 
0.2 

Tu 

27 

2:18 
4.8 

8:15 
2.0 

14:16 
4.0 

20:10 
1.8 

Tu 

27 

0:46 
4.9 

7:00 
1.4 

13:20      18:58 
4.3         2.0  i 

s 

28 

2:42 
4.9 

7:65 
2.8 

13:48 
4.6 

20:11 
0.7 

W  28 

2:45 
4.7 

9K)5 
1.9 

15:09 
3.7 

20:43 
2.3 

A 

W 

28 

1:06 
4.8 

7:33 
L8 

14:10      19:31 
4.0         2.4 

;e  M 

1 

29 

3:22 
4.9 

8:50 
2.7 

14:42 
4.0 

20:55 
1.2 

Th 

29 

1:27 
4.7 

8:13 
1.2 

15:05      19:58 
3.8         2.8 

1       Tu  30 

1 

4:00 
4.9 

9:51 
2.6 

15:47 
3.5 

21:31 
1.8 

F 

30 

1:56 
4.6 

9:00 
1.2 

16:18      20:45 
3.7         3.1 

W 

r 

'31 

4:37 
4.8 

10:55 
2.4 

17:10 
3.3 

22K)9 
2.3 

1 

1 

S 

31 

2:26 
4.6 

9:52 
1.2 

17:37      21:39 
8.7         3.2 

Th 

i  a  com] 

from  3 

which 

unleasi 

etid 
[>arifi 
lean 
is  3. 
am 

lee  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whel 
Lower  Low  Water,  which  is  the  datum  of 
2  fe<^t  below  mean  sea  level.    To  find  the  d< 
Lnus  (— )  sign  is  before  the  height,  in  which 

ith  their  times  on  the  first  line  and  heights  ( 
ther  it  is  high  or  low  water.    The  heights,  ir 

soundings  on  the  Coast  and  Geodetic  Sur^ 
2pth  of  water,  add  the  tabular  height  to  the 

case  subtract  It. 

m  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
^ey  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

The  til 
(a.m.).all 

me  used  is  Pacific  Standard,  120th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  whe 

,  W.;  0»»  is  midnight.  12«»  is  noon;  all  hours  1 
n  diminished  by  12  give  the  times  after  noon 

ess  than  12  are  in  the  forenoon 
l;  for  instance,  15:47  is  3:47  p.  m.  , 

1         •.  ne^ 
,  equator;  A 

1 

r  moon;  }),  1st  quar.;  Q.  ^"11  moon;  (^,  3d  < 
.  P,  moon  in  apogee  or  perigee. 

^uar.;  £, 

moon  on  the  equator;  N,  8,  moon 

farthest  north  oi 

-  south  of  the 
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RIL. 

Mj 

1 

AP] 

Time  an< 

fLY. 

;h  and 

JUNE. 

p   Day  of— 
fe     W.^Mo. 

1  Height  of  High  and 
Low  Water. 

i 

Day  of— 
W.  Mo. 

Time  and  Height  of  Hi| 
Low  Water. 

c  Day  of— 

B' — ^ — 
:s  w.  Mo. 

,F     1 

1 
Time  and  Height  of  High  and 
Low  Water.                 • 

1 

N 

■ 

S      1 

3:08 
4.5 

10:48 
1.1 

18:48 
3.8 

22:40 
3.2 

D  Tu    1 

3:25 
4.4 

11:02 
0.7 

18:48 
4.5 

23:36 
3.2 

0:26 
2.5 

6:15 
3.9 

12:17      19107  ' 

L3          5.2 

j 

jM     2 

F 

4:16 
4.4 

11:48 
0.9 

19:40 
4.1 

23:68 
3.2 

W     2 

6:08 
4.2 

12:01 
0.8 

19:26 
4.7 

•        •        • 

E 

S 

2 

1:25 
L8 

7:33 
4.1 

•13:10      19:47 
L6         5.5 

Tu    3 

1 

5:42 
4.4 

12:45 
0.8 

20:20 
4.4 

•         ■         ■ 
■         •         • 

Th    3 

0:48 
2.9 

6:85 
4.2 

ISKX) 
0.9 

20:02 
5.0 

s 

3 

2:11 
1.1 

8:44 
4.3 

14:02      20:26  , 
1.9         5.8  ■ 

W     4 

1 

1:06 
«.2 

6:58 
4.5 

13:40 
0.7 

20:64 
4.7 

F 

4 

1:46 
2.2 

7:50 
4.4 

13:64 
LI 

20:36 
5.8 

M 

4 

3K)5 
0.4 

9:50 
4.6 

14:.55      21:06  1 
2.2          6.0 

Th 

5 

2:04 
2.8 

8:01 
4.7 

14:30 
0.5 

21:27 
5.0 

E 

S 

5 

2:38 
1.6 

8:48 
4.6 

14:44 
1.3 

21:10 
5.5 

P  Tu 

5 

3:55 
-0.3 

10:50 
4.6 

15:43      21:48 
2.4          6.1 

F     6 

2:55 
2.2 

9:00 
5.0 

15:20 
0.5 

22:00 
6.2 

s 

6 

3:27 
0.9 

9:48 
4.9 

16:30 
L4 

21:45 
5.7 

0 

w 

6 

4:45 
-0.7 

11:80 
4.6 

16:30      22:34  | 
2.6         6.2 

S      7 

3:44 
1.6 

•9:52 

5.2 

16:08 
0.7 

22:30 
5.4 

M 

7 

4:10 
0.3 

10:46 
6.0 

16:16 
L7 

22:24 
.5.8 

Th 

7 

5:35 
—1.0 

12:48 

4.8 

1720      23:20 
2.9          6.1 

E  *  « 

4:30 
1.1 

10:45 
5.3 

16:50 
0.9 

23:06 
5.6 

9 

Tu 

8 

4:67 
-0.2 

11:45 
•   6.0 

17:00 
2.0 

23:04 
6.9 

s 

F 

8 

6:26 
—1.1 

18:46 
4.8 

18:10    .     .     .   ! 
3.1    ..     . 

M     9 

1 

6:18 
0.7 

11:40 
5.8 

17:83 
1.2 

23:40 
6.6 

W 

9 

5:48 
—0.6 

12:42 
4.9 

17:47 
2.4 

28:46 
6.9 

S 

9 

0:06 
6.9 

7:18 
—0.9 

14:42       19:06  f 
4.7          3.2 

P  Tui  10 

I      1 

6:01 
0.3 

12:89 
6.1 

18:17 
L7 

«         •         • 
•         •         • 

Th 

10 

6:87 
-0.7 

13:44 
4.8 

18:32 
2.8 

•        •        • 

■        ■        • 

s 

10 

0:69 
6.6 

8H)6 
—0.6 

16:38      20:14  | 
4.8          3.2 

iW  11 

0:19 
6.6 

6:61 
0.1 

13:38 
4.8 

19:00 
2:2 

S 

f|ii 

0:29 
5.7 

7:80 
—0.6 

14:61 
4.7 

19:22 
8.1 

M 

11 

1:52 
4.9 

8:56 
-0.2 

16:30      2lr24  1 
4.9          3.2 

Th  12 

1:00 
5.5 

7:46 
0.0 

14:46 
4.6 

19:49 
2.6 

s 

12 

1:16 
6.6 

8:26 
—0.4 

16.-00 
4.6 

20:23 
3.2 

Tu 

12 

3:00 
4.6 

9:46 
0.3 

17:22      22:44 
6.0          8.0 

F   13 

1       ' 

1:44 
5.4 

8:43 
0.1 

16:01 
4.4 

20:41 
3.0 

s 

13 

2:10 
5.1 

9:21 
—0.1 

.17:07 
4.6 

21:33 
3.2 

C  W 

1 

13 

4:20 
4.1 

10:37 
0.9 

18:08    .     .     •   1 
6.1    .     .     . 

9     S  1 14 

2:38 
5.2 

9:47 
0.2 

17:24 
4.4 

21:43 
3.1 

C 

M 

14 

3:17 
4.7 

10:22 
0.2 

18:05 
4.8 

23:00 
3.2 

E  Th 

14 

0:04 

2.8 

6:47 
3.8 

11:86      18:50 
L4         5.2 

C    S,15 

3:39 
5.0 

10:52 
0.3 

18:38 
4.5 

23:04 
8.2 

Tu 

15 

4:39 
4.3 

11:21 
0.6 

18:67 
6.0 

•  •         • 

•  ■         • 

F 

15 

1:15 
2.8 

7K)5 
3.7 

12:28       19:30 
L8          5.2  , 

M    16 
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The  tides  are  placed  in  the  order  of  ooeurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckont'd 
from  Mean  Lower  T^ow  Water,  whicli  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Sur^'ey  Charts  for  this  region,  and 
which  \H  3.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Pacific  Standard,  120th  meridian  W.:  O^^  is  midnight.  12''  is  n(K>n:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon:  J),  1st  quar.;  O.  ^"'1  moon;  (£,  3d  quar.;  Ej  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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' 

JULY. 

a 

Day 

AUGUST. 

SEPTEMBER. 

. 

i 

Day of— 

Time  an 

2:27 
1.8 

d  Height  of  High  and 
Low  Water. 

of- 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Dayof- 

Time  and  Heif  ht  of  High  and 
Low  Water. 

W.  Mo. 

1 

W. 

Mo. 
1 

W. 

Mo. 
1 

8 

1 

8:81 
6.1 

14:14 
2.5 

20:40 
8.5 

W 

4:28 
0.2 

10:48 
6.2 

16:12 
3.6 

22:18 
8.9 

S 

5:68 
—0.3 

12:12 
7.6 

18:09 
2.6 

28:53 
8.8 

M 

2 

3:85 
1.1 

9:45 
6.2 

15:18 
2.9 

21:85 
8.9 

8 

Th 

2 

5:28 
—0.8 

11:43 
6.7 

17:16 
8.3 

28:18 
9.2 

o 

8 

2 

6:40 
—0.4 

12:60 

7.8 

18:54 
2.2 

Tu 

3 

4:86 
0.3 

10:50 
6.4 

16:20 
3.0 

22:28 
9.2 

F 

3 

6:14 
-0.7 

12:30 
7.1 

18:10 
3.1 

23:59 
9.3 

M 

3 

0:89 

8.7 

7:19 
—0.2 

13:24 

8.1 

19:86 
1.9 

p 

W     4 

5:38 
-0.4 

11:48 
6.7 

17:18 
3.1 

28:18 
9.5 

o 

S 

4 

6:59 
—1.0 

18:13 
7.4 

19KX) 

2.8 

•  •        ■ 

•  t        ■ 

Tu 

4 

1:20 
8.6 

7:53 
0.2 

13:67 
8.2 

20:10 
L7 

s 

Th 

5 

6:28 
—1.0 

12:41 
7.0 

18:15 
3.1 

■        •        • 
•        •        • 

8 

5 

0:47 
9.2 

7:40 
—0.9 

13:53 
7.7 

19:48 
2.6 

E 

W 

5 

2K)0 
8.2 

8:27 
0.8 

14:80 
8.2 

20:47 
1.6 

0 

F 

6 

0:08 
9.7 

7:12 
— L3 

18:20 
7.3 

19K» 
8.0 

M 

6 

1:82 
9.0 

8:20 
-0.6 

14:32 
7.9 

20:85 
2.4 

Th 

6 

2:40 
7.7 

8:58 
1.3 

16.-06 
8.2 

21:27 
1.6 

S 

7 

0:55 
9.6 

7:58 
—1.3 

14:15 
7.5 

19:69 
8.0 

Tu 

7 

2:16 
8.6 

8:58 
-0.1 

15:10 
8.0 

21:21 
2.3 

F 

7 

3:21 
7.3 

9:28 
1.9 

15:40 
7.9 

22:07 
1.7 

8 

8 

1:48 
9.4 

8:42 
—1.2 

15K)1 
7.7 

20:52 
2.9 

E 

W 

8 

3:00 
8.0 

9:85 
0.5 

16:60 
8.0 

22K» 
2.2 

S 

8 

4K)3 
&7 

10K)5 
2.6 

16:15 
7.8 

22:52 
1.7 

M     9 

1 

2:82 
8.9 

9:21 
-0.7 

15:47 

7.8 

21:45 
2.9 

Th 

9 

8:46 
7.4 

10:12 
L2 

16:27 
8.0 

22:52 
2.3 

A 

8 

9 

4:58 
6.2 

10:47 
8.1 

16:57 
7.5 

28:42 
1.8 

Tu  10 

i 

8:21 
8.3 

10:10 
-0.1 

16:32 

7.8 

22:42 

2.8 

F 

10 

4:86 
6.8 

10:60 
1.8 

17:06 

7.8 

23:43 
2.3 

<c 

M 

10 

5:50 
6.7 

11:83 
8.5 

17:45 
7.3 

•  •        • 

•  •        • 

1 
1 

W  11 

1 

4:15 
7.6 

10:53 
0.6 

17:13 

7.8 

23:36 
2.7 

c 

S 

11 

5:81 
6.2 

11:35 
2.5 

17:55 
7.6 

•        •         • 
■         •        • 

Tu 

11 

0:40 
L8 

7:01 
5.6 

12:83 
4.0 

18:44 
7.2 

E 

Th  12 

6:10 
6.9 

11:87 
1.8 

18:01 

7.8 

•  •         • 

•  •         ■ 

A 

8 

12 

0:41 
2.2 

6:85 
5.7 

12:26 
8.1 

18:46 
7.5 

N 

W 

12 

1:42 
1.7 

8:18 
6.6 

18:50 
4.1 

19:48 
7.1 

<c 

F.13 

1 

0:88 
2.6 

6:15 
6.8 

12:23 
1.9 

18:61 

7.8 

M 

13 

1:44 
2.1 

7:48 
5.6 

18:24 
8.5 

19:41 
7.5 

Th 

13 

2:48 
L5 

9:25 
6.0 

15:07 
4.1 

20:51 
7.3 

8 '14 

1:87 
2.4 

7:24 
6.0 

18:22 
2,6 

19:43 
7.7 

Tu 

14 

2:45 
1.7 

9:02 
5.5 

14:80 
3.8 

20:88 
7.6 

F 

14 

8:45 
1.1 

10:17 
6.5 

16:08 
3.7 

21:60 
7.6 

8 

15 

2:40 
2.1 

8:35 
5.7 

14:20 
8.1 

20:82 

7.8 

W 

15 

8:43 
1.8 

10K)5 
6.8 

15:38 
8.9 

21:81 

7.8 

S 

15 

4:85 
0.7 

11:00 
7.1 

16:59 
8.2 

22:42 
8.0  , 

!A    M 

1 

16 

8:89 
1.6 

9:42 
5.8 

15:20 
8.4 

21:25 
7.9 

N 

Th 

16 

4:83 
0.8 

10:67 
6.2 

16:36 
3.8 

22:20 
8.0 

8 

16 

5:20 
0.4 

11:40 
7.6 

17:43 
2.5 

23:80 

8.4 

j  Tu  17 

4:80 
1.1 

10:40 
6.0 

16:15 
3.6 

22:20 
8.2 

F 

17 

5:17 
0.8 

11:40 
6.7 

17:25 
3.6 

28K)6 
8.4 

M 

17 

6:00 
0.8 

12:15 
8.2 

18:22 
1.8 

■         •         • 
•         •         • 

|W  18 

5:18 
0.6 

11:28 
6.8 

17:05 
3.7 

22:50 
8.4 

S 

18 

5:67 
—0.1 

12:18 
7.2 

18:08 
3.2 

28:50 
8.7 

• 

Tu 

18 

0:16 
8.6 

6:41 
0.2 

12:58 
8.6 

19:00 
1.2 

N 

Th  19 

5:52 
0.1 

12:10 
6.5 

17:48 
3.7 

28:30 
8.6 

• 

8 

19 

6:35 
—0.3 

12:54 
7.6 

18:48 
2.8 

«        •        ■ 
•        •        > 

S 

W 

19 

1:01 
8.7 

7:19 
0.4 

18:80 

8.9 

19:43 
0.7 

F   20 

6:28 
-0.8 

12:48 
6.8 

18:80 
8.6 

•  ■         • 

•  •         • 

M 

20 

0:32 
8.8 

7:12 
-0.4 

18:80 
8.0 

19:28 
2.3 

Th 

20 

1:47 

8.6 

7:59 
0.6 

14:08 
9.0 

20:28 
^0,4 

;•.  s  21 

1 

0:09 

8.7 

7.-08 
—0.5 

18:25 
7.1 

19:09 
3.4 

Tu 

21 

1:16 

8.8 

7:49 
-0.2 

14.-06 
8.3 

^10 
1.9 

P 

F 

21 

2:85 
8.8 

8:40 
1.2 

14:47 
9.0 

21:15 
0.3 

8    22 

0:47 

8.8 

7:38 
—0.6 

14:03 

7.4 

19:50 
3.2 

E 

W 

22 

1:59 

8.7 

8:22 
0.0 

14:44 
8.5 

20:48 
1.6 

S 

22 

8:25 

7.8 

9:28 

1.8 

15:30 

8.9 

22:18 
0.3 

1 

1 

M  23 

1.-28 
8.7 

8:15 
-0.5 

14:40 
7.6 

20:30 
3.0 

Th 

23 

2:45 
8.3 

9:05 
0.5 

1528 

8.7 

21:35 
1.4 

8 

23 

4:23 
7.2 

10:17 
2.5 

16:20 
8.6 

28.-08 
0.5 

1 

Tu  24 

2:10 
8.5 

8:50 
-0.8 

15:15 
7.9 

21:15 
2.7 

F 

24 

8:36 
7.9 

9:46 
1.2 

16:05 
8.5 

22:28 
L3 

D 

M 

24 

5:29 
6.6 

11:14 
3.2 

17:15 

8.2 

•  •         • 

•  •         • 

W  25 

2:55 
8.2 

9:30 
0.1 

15:53 
8.0 

21:65 
2.5 

S 

25 

4:32 
7.2 

10:82 
1.9 

16:51 

8.4 

23:28 
1.2 

s 

Tu  25 

0:18 
0.6 

6:47 
6.2 

12:25 
8.6 

18:23 
7.9 

E 

Th,26 

8:48 
7.7 

10:10 
0.7 

16:80 
8.2 

22:48 
2.3 

1> 

8 

26 

6:86 
6.6 

11:30 
2.6 

17:45 
8.8 

•  •         « 

•  •         • 

W 

26 

1:88 
0.7 

8:12 
6.3 

13:48 
8.8 

19:38 
7.7 

F   27 

4:40 
7.1 

10:58 
1.8 

17:21 
8.2 

28:48 
2.1 

P 

M 

27 

0:37 
1.2 

6:68 
6.0 

12:81 
8.2 

18:45 
8.1 

Th 

27 

2:48 
0.6 

9:25 
6.7 

15:11 
3.5 

20:55 

7.7 

:^ 

8    28 

5:45 
6.6 

11:48 
2.0 

18:18 
8.2 

•  •         • 

•  •         ■ 

Tu 

28 

1:53 
1.0 

8:19 
6.9 

18:46 
8.6 

19:53 
8.1 

F 

28 

3:53 
0.4 

10:21 
7.1 

16:19 
3.0 

21.-03 

7.8 

8   29 

1 

0:55 
1.8 

7K)0 
6.1 

12:45 
2.6 

19:13 
8.2 

S 

W 

29 

8:10 
0.7 

9:38 
6.1 

15:07 
8.7 

21:03 
8.2 

S 

29 

4:48 
0.3 

11:07 
7.6 

17a4 
2.4 

23:00 

8.1 

M 

30 

2.-09 
1.4 

8:22 
5.8 

18:52 
8.1 

20:13 

8.4 

Th 

30 

4:16 
0.3 

10:40 
6.5 

16:18 
8.5 

22:07 
8.4 

8 

30 

6:86 
0.8 

11:45 
8.0 

17:59 
L9 

23:47 
8.2 

P 

1 

Tu 

31 

8:22 
0.9 

9:40 
5.9 

15K)2 
8.3 

21:14 
8.6 

F 

31 

5:10 
-0.1 

11:80 
7.0 

17:18 
8.1 

28:04 
8.6 

a  com 
from 
which 
unless 

letid 
Mirifl 
feai 

18  4. 

am 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whei 
1  Lower  Low  Water,  which  is  the  datum  o 
6  feet  helow  mean  sea  level.    To  find  the  d( 
inus  (— )  sign  is  before  the  height,  In  which 

th  their  times  on  the  first  line  and  heights  o 
ther  it  ia  high  or  low  water.    The  heights,  ii 
f  soundings  on  the  Coast  and  Geodetic  Sur 
3pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

n  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
7ey  Charts  for  this  region,  and 
soundings  given  on  the  cnart, 

The  til 
<  <a.  m.),  all 

ne  used  Is  Pacific  Standard,  120th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  whti 

W.;  0i>  is  midnight,  12)>  is  noon;  all  hours  le 
n  diminished  by  12  give  the  times  after  noon 

68  than  12  are  in  the  forenoon 
;  for  instance,  16:47  is  8:47  p.  m. 

equator;  A 

r  moon;  }),  Ist  quar.;  O.  ^^11  moon;  (J,  8d  ( 
,  P,  moon  in  apogee  or  perigee. 

luar.;  E,  i 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  the 
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OCTOBER. 

» 

NOVEMBER. 

DECEMBER. 

1 

• 

§ 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

d 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  !mo. 

W. 

Mo. 

W. 

S 

Mo. 
1 

M 

1 

6:15 
0.5 

12:19' 

8.3 

18:36 
L4 

•  •        • 

•  •        • 

Th;    1 

0:66 
7.6 

7:02 
2.1 

12:49 
8.6 

19:80 
0.3 

A 

1:20       7:10     12JiO 
6.9        3.2        8.7 

19:43 
—0.2 

s 

Tu 

2 

0:29 
8.2  • 

6:51 
0.9 

12:51 
8.4 

19:13 
1.1 

F 

2 

1:32 
7.8 

7:38 
2.6 

13:18 
8.6 

20:02 
0.3 

8 

2 

1:66       7:40     18:19 
6.8        8.5        8.6 

2003 
—0.2  j 

W 

3 

1:09 
8.1 

7:28 
1.2 

18:22 
8.4 

19:47 
0.9 

S 

3 

2KW 
7.0 

8:01 
2.9 

18:46 

8.4 

20:32 
0.8 

N 

M 

3 

2:82       8:12      18:60 
6.7        8.6        8.5 

20:42 
—0.1 

Th 

4 

1:45 
7.9 

7:55 
1.6 

18:52 
8.4 

2P:28 
0.9 

A 

s 

4 

2:45 
6.8 

8:80 
8.2 

14:17 
8.3 

21:08 
0.4 

Tu 

4 

8:06       8:45     14:25 
6.7        8.7        8.8 

2I1I4 
0.0  ' 

F 

5 

2:28 
7.5 

8:27 
2.2 

14:22 
8.8 

20:57 
0.9 

M 

5 

8:24 
6.6 

9:03 
8.6 

14:50 
8.1 

21:87 
0.6 

W 

5 

8:44       9:26     15:03 
6.7        8.8        8.0 

21:«) 
0.2 

S 

6 

8:00 
7.0 

9:00 
2.6 

14:52 
8.1 

21:81 
1.0 

N 

Tu 

6 

4:08 
6.4 

9:40 
8.8 

16:27 
7.8 

22:15 
0.8 

Th 

6 

4.-24     10:11      15:46 
6.8        8.9        7.6 

22:90  ' 
0.6 

A 

s 

7 

8:40 
6.6 

9:80 
8.1 

1537 
7.9 

22K)8 
1.2 

W 

7 

4:48 
6.8 

10:27 
4.1 

16:10 
7.4 

23K)0 
1.0 

F 

7 

6:10     11:01     16:38 
7.0        8.8        7.1 

23a5 

1.0 

M 

8 

4:26 
6.2 

10:17 
i«.5 

16:06 
7.6 

22:62 
L3 

Th 

8 

6:42 
6.3 

11:28 
4.2 

17.^ 
7.0 

28:68 
L2 

C 

S 

8 

6:01      12.-01      17:42 
7.2        8.6        6.6 

1 

•          ■          • 

N 

Tu 

9 

6:15 
5.9 

10:58 
3.9 

16:50 
7.8 

28:48 
1.5 

d 

F     9 

6:42 
6.6 

12:40 
4.1 

18:14 
6.6 

•        •        • 
■        •        ■ 

s 

9 

0K)6       6:56      13K)9 
L4     ,  7.4        3.2 

18:56 
6.3 

c 

W 

10 

6:17 
5.8 

11:66 
4.2 

17:48 
7.0 

•  ■        • 

•  •        • 

S    10 

0:50 
1.4 

7:41 
6.8 

18:48 
8.6 

19:82 
6.5 

E 

M 

10 

IKfi       7:46      1418 
L8        7.7        2.6 

20:17 
6.3 

Th 

11 

0:42 
1.6 

7:27 
5.9 

13:17 
4.2 

18:58 
6.8 

S 

11 

1:53 
1.6 

8:86 
7.8 

14:53 
2.9 

20:46 
6.6 

Tu 

11 

2:11       8:40     15:24 
2.2        8.1        L7 

21:30 
6.5 

F 

12 

1:47 
1.6 

8:83 
6.8 

14.37 
4.0 

20:12 
6.9 

M 

12 

2:54 
1.7 

9:26 

7.8 

15:52 
2.1 

21:52 
7.0 

W 

12 

8:15       9:87     16:24 
2.4        8.7        0.8 

22-.34 
6-7 

S 

13 

2:51 
1.4 

9:28 
6.8 

16:50 
3.4 

21:18 
7.1 

E 

Tu 

13 

8:68 
L7 

10:16 
8.4 

16:46 
1.1 

22:60 
7.4 

Th 

13 

4:16     10:26     17:18 
2.5         9.2     -0.1 

23:82 

6.9 

8 

14 

8:47 
1.8 

10:16 
7.5 

16:27 
2.6 

22:17 
7.6 

W 

14 

4:48 
1.8 

10:69 
9.0 

17:85 
0.3 

23:43 

7.7 

F 

14 

6:10      11:13     18K)6 
2.7         9.6    -0.8 

•           •          • 

M 

15 

4:87 
1.1 

10:58 
8.1 

17:10 
L7 

28:09 
7.9 

Th 

15 

5:88 
1.9 

11:40 
9.6 

18:21 
—0.5 

■        ■        • 
•        ■        ■ 

P 

• 

S    15 

0.-25       6.-00     12:00 
7.2         2.8       9.9 

18:57 
—US 

E 

Tu 

16 

5:22 
1.0 

11:87 
8.6 

17:54 
0.9 

23:68 
8.3 

? 

F 

16 

0:84 

7.8 

6:25 
2.0 

12:23 
9.8 

19:08 
—1.0 

S 

S 

16 

1:16       6:62      12:40 
7.8        2.8        9.9 

19:45 

—1.6 

• 

W 

17 

6:05 
1.0 

12:15 
9.0 

18:37 
0.2 

•        ■        • 
■        •        • 

S  '17 

1:24 

7.8 

7:10 
2.3 

13:06 
9.9 

19:55 
— L3 

M 

17 

2K)6       7:44     13:38 
7.4         2.9        9.8 

20:33 

—1.5 

Th 

18 

0:46 
8.5 

6:50 
1.1 

12:53 
9.4 

19:22 
-0.3 

Sll8 

2:15 
7.7 

7:68 
2.5 

13:51 

9.8 

20:46 
— L3 

Tu 

18 

2:65       8:87      14:22 
7,5        2.9        9.4 

21:20 

—1.2 

P 

F 

19 

1:84 

8.4 

7:86 
1.5 

13:88 
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JANUARY. 

FEBRUARY. 

^hand 
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Time  and  Height  of  High  and 
Low  water. 
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8.9 

12:08 
9.4 

20:08 
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1.6 

O  Th 

1 

8 

4:54 
10.7 

9:04 
8.3 

14:13 
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2.6 
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10.9 

11:06 
4.6 

17:26 
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13 

5:56 
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16:37 
9.2 

23:60 
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7:10 
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3.6 

21:05 
9.1 

1 

W 

31 

1:46 
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Xhe  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparLson  of  consecutive  heights  will  indicate  whether  It  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  a  plane  2  feet  below  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts 
for  this  region,  and  which  is  7.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings 
ijiven  on  the  chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Pacific  Standard,  120th  meridian,  W.;  0^  is  midnight,  12h  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.,  m.  ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

^,  new  moon:  ^,  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  £,  moon  on  the  equator;  N,  S.  moon  farthest  north  or  south  of  the 
>quat.or;  A,  P,  moon  in  apogee  or  perigee. 
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The  tidee  are  placed  in  the  order  of  occurrence,  with  their  timen  on  the  first  line  and  heights  on  the  second  line  of  each  d&v 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  In  feet  and  tenths,  are  reclcos«*' 
from  a  plane  2  feet  below  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Surrey  Cbar^' 
for  this  region,  and  which  is  7.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  souDdinr 
given  on  tne  chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Pacific  Standard,  120th  meridian  W.;  0^  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoi-^Q 
(a.  m. ),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  L<(  3:47  p.iE 

#,  new  moon;  D,  Ist  quar.;  Q.  ^^11  moon;  (^  8d  quar.;  £,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  tbe 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  a  plane  2  feet  below  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts 
for  this  region,  and  which  is  7.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings 
i^ven  on  the  cnart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  ca.se  subtract  it. 

The  time  used  is  Pacific  Standard,  120th  meridifin  W.:  Q^  is  midnight,  12i>  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  in.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance.  15:47  is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  timcA  on  the  first  line  and  heights  on  the  second  line  of  each  An) 
a  eomparlHon  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heignts,  in  feet  and  tenths,  are  reckom-*'' 
from  a  plane  2  feet  below  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coairt  and  Geodetic  Survey  Chun- 
fur  this  region,  and  which  is  7.4  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soimdin^ 
given  on  the  chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Pacific  Standard,  120th  meridian  W.;  Ot>  is  midnight,  li^  is  noon;  all  hours  less  than  12  are  in  the  forencK^n 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished'by  12  give  the  times  after  noon:  for  instance,  15:47  is3:47  p  m 

^,  new  moon:  J>,  1st  quar.;  O.  full  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  U:t 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

DECEMBER: 
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Time  and  Height  of  High  and 
Low  Water. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  timea  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparision  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heients,  in  feet  and  tenths,  are  reckoned 
from  a  plane  2  feet  below  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Qeodetic  Survey  Charts 
for  this  region,  and  which  is  7.4  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings 
given  on  the  chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Sitka  Standard,  135th  meridian,  W.:  0>>  is  midnight,  12)>  is  noon;  all  hours  leie  than  12  are  in  the  forenoon  (a.  m.) , 
all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon ;  for  instance,  15:47  is  8:47  p.  m. 

#,  new  moon;  }),  Ist  quar.;  Q,  full  moon;  (£,  Sd  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  In  apogee  or  perigee.  J 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  r^on,  and 
which  is  4.8  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  150th  meridian  W. ;  0^  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminLshed  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

0,  new  moon;  }).  Ist  quar.;  Of  ^11  moon;  (^,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 


t.  Paul  Harbor,  Kadiak  laland),  ALASKA,  1906. 
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'to 

7^9 

13:S0 

19:27 

Th  24 
F'25 

1:00 
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~7m 

14:4^ 

19:21 

|8|24 
M!26 

1:40 

-0.8 
0:02 

7,1 
15:S5 

i^ 

21:00 

Ixh  26 

'^. 

'S 

4^ 

»U,26 

To 

5i 

41 

41 

Tti  26 

'S?? 

5t 

4i 

21:5L' 

If  27 

H 

9:03 

15:26 

20:5-. 

S27 

2:85 

9:20 

15*1 

"^'^ 

W '  27 

3:48 

1025 
0.2 

"*5 

£;:M 

N 

S    28 

9:40 

'Vs 

3.3 
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*'4 

10:00 

"e^ 

3.6 

Th'28 

Vi 

"o'l 

17_«) 

23:55 
■iS 

S    29 

^■*1 

"■« 

16:M 

|Tu  29 

*:00 

'V' 

17:30 

28fl0 

l:^\^ 

6:4- 

i2KF7 

18:« 

M   30 

J:19 

"i'? 

"m 

^■'„^ 

J  '  W   30 

tS 

ll:« 

^% 

js'. 

Ib 

6  4 

'Tl 

"^ 

JTh'  31 
I      1 

3.'! 
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'^i^ 
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JULY. 


I  ^^ 


Day of— 


W.  Mo. 


M 

Tu 

P   w 


s 
O 


! 


Th 
F 

S 

s 


1 

2 
3 
4 
5 
6 
7 
8 


Time  and  Height  of  High  and 
Low  Water. 


Mi    9 

I 

Tu  10 

W  11 

*:;Th  12 

C  !  F  1 13 

:  S   14 

8    15 
A   Ml  16 

I 

I 
Tu,  17 

'W  18 

^'  Th  19 

F   20 

•  s  '21 

I 
S   22 

Ml  23 

I 

Tu'24 

VV'25 

E  Th^26 

F   27 

:)    S  128 

§    29 

I 

m|30 

I 
P   Tu  31 


I 


2:12 
1.9 

8:26 
LI 

4:80 
0.1 

5:26 
—0.8 

6:17 
— L5 

0:14 
10.6 

1:01 
10.6 

1:50 
10.4 

2:86 
9.9 

8:25 
9.1 

4:15 
8.2 

5:06 
7.2 

0:16 
2.8 

1:26 
2.8 

2:82 
2.6 

8:42 
2.2 

4:85 
1.6 

5:17 
1.0 

5:50 
0.4 

6.-25 
—0.2 

0:11 
9.0 

0:48 
9.3 

1:29 
9.3 

2:10 
9.2 

2:53 
8.9 

3:39 
8.3 

4:30 
7.6 

5:80 
6.9 

0:30 
L9 

1:50 
L6 

3:10 
LO 


8:28 
6.2 

9:49 
6.8 

10:59 
6.7 

11:56 
6.9 

12:49 
7.4 

7.-04 
— L9 

7:50 
—2,0 

8:31 
— L7 

9:16 
—1.2 

9:59 
-0.6 

10:40 
0.4 

11:25 
LS 

6:10 
6.4 

7:19 
5.8 

8:43 
5.5 

10:01 
5.4 

11:03 
5.7 

11:51 
6.0 

12:30 
6.4 

18:03 
6.7 

6:56 
-0.7 

7:80 
—0.9 

8:06 
— LO 

8:42 
—0.7 

9:20 
—0.4 

10:00 
0.2 

10:47 
LO 

11:32 
L7 

6:43 
6.2 

8:11 
5.8 

9:42 
5.9 


14.-02 
2.5 

15.-05 
2.8 

16K)6 
2.9 

17K)4 
2.8 

17:59 
2.6 

13:35 
7.7 

14:20 
8.0 

15:05 
8.1 

15:49 
8.2 

16:30 
^.2 

17:16 
8.1 

18:04 
8.1 

12:12 
2.1 

18KN) 
2.8 

13:51 
8.4 

14:49 
8.9 

15:45 
8.7 

16:35 
4.0 

17:20 
3.8 

18K)2 
3.5 

13:84 
7.1 

14.-05 
7.5 

14:37 

7.8 

16:10 

8.1 

15:46 

8.4 

16:27 
8.5 

17:11 
8.5 

18:02 
8.5 

12:24 
2.4 

13:28 
3.1 

14:38 
3.3 


20:87 
8.8 

21:35 
9.3 

22:30 
9.9 

23:22 
10.3 


18:48 
2.5 

19:38 
2.4 

20:90 
2.3 

21:20 
2.8 

22:14 
2.5 

23:12 
2.7 


18:55 
7.9 

19:48 
7.8 

20:40 

7.8 

2L-29 
7.9 

22:11 

8.2f 

22:50 
8.3 

23:31 

8.8 


18:41 
3.2 

19:22 
2.9 

20:05 
2.5 

20:50 
2.4 

21:37 
2.1 

22:30 
2.1 

23:30 
1.9 


18:59 
8.6 

20:05 

H.8 

21:11 
9.1 


AUGUST. 


8 


s 


£ 


N 


Dayoi— I 


W. 


I 


Mo. 


Time  and  Height  of  High  and 
Low  Water. 


w 

Th 
F 

S 
§ 


1 
2 
3 
4 
6 


Mi   6 


Tu 


Wi    8 


Th 
F 

S 

M 
Tu 
W 
Th 

F 

S 

s 

M 

I 
Tu  21 

'  I 

e'w  22 
Th  23 
f'24, 
S  125 


9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


S 

M 


26 
27 


Tu  28 

W  29 

Th  30 

F    31 


4.-20 
0.2 

6:19 
—0.5 

6:08 
—LI 

0:05 
10.2 

0:51 
10.3 

1:39 
10.0 

2:28 
9.6 

8:08 
8.9 

8:50 
8.0 

4:35 
7.2 

5:25 
6.3 

0:20 
2.6 

1:25 
2,7 

2:48 
2.4 

3:52 
2.0 

4:43 
L3 

5:20 
0.7 

5:56 
0.0 

6:31 
—0.4 

0:37 
9.3 

1:18 
9.5 

2:01 
9.4 

2:43 
9.0 

3:28 

8.5 

4:18 
7.7 

5:15 
6.8 

0:08 
L2 

1:29 
L3 

2:55 
LO 

4:10 
0.6 

5:07 
0.0 


10:55 
6.3 

11:51 
6.9 

12:88 
7.4 

6:51 
— L4 

7:33 
—1.4 

8:11 
— L2 

8:48 
—0.7 

9:24 
—0.1 

10K>4 
0.8 

10:40 
LI 

11:18 
2.4 

6:26 
5.6 

7:60 
5.1 

9129 
5.2 

10:40 
5.4 

11:28 
5.9 

12K» 
6.5 

12:35 
7.1 

13:08 
7.6 

7:05 
-0.7 

7:41 
-0.8 

8:17 
—0.6 

9:00 
—0.1 

9:37 
0.6 

10:16 
1.4 

11:01 
2,2 

6:30 
6.0 

8:07 
5.7 

9:41 
5.9 

10:50 
6.4 

11:40 
7.1 


15:60 
8.3 

16:56 
3.1 

17:50 
2.7 

13:20 
7.9 

14:00 
8.8 

14:39 
8.5 

15:14 
8.6 

15:49 
8.6 

16:28 
8.5 

17K)6 
8.2 

17:49 
7.9 

11:57 
3.1 

12:46 
8.7 

13:50 
4.1 

15:04 
4.3 

16:10 
4.1 

17:03 
3.7 

17:46 
3.2 

18:28 
2.6 

13:34 
8.1 

14:04 
8.5 

14:37 
8.9 

15:12 
9.2 

15:50 
9.0 

16:34 
8.9 

17:24 

8.8 

11:55 
2.9 

13K)5 
3.5 

14:30 
3.7 

15:54 
3.5 

16:58 
2.9 


22:15 
9.5 

28:12 
10.0 


18:42 
2.3 

19:29 
2.0 

20:15 
L7 

21:00 
L2 

21:47 
1.8 

22:85 
2.1 

23:28 
2.4 


18:85 
7.6 

19:32 
7.4 

20:33 
7.4 

21:31 
7.7 

22:25 
8.1 

23:12 
8.6 

23:55 
9.0 


19:10 
L9 

19:50 
L4 

20:34 
1.0 

21:20 
0.9 

22:10 
0.9 

23:01 
LO 


18:25 
8.6 

19:3d 

8.2 

20:57 

8.6 

22:09 
9.0 

23:09 
9.4 


SEPTEMBER. 


fl  Day  of— 


S 


O 


w. 


A 

c 

N 


8 

1 

S 

2 

M 

3 

Tu 

4 

W 

5 

Th 

6 

F 

7 

8 

8 

S 

9 

M 

10 

Tu'll 

W 

12 

Mo. 


Thj  13 

f'i4 
S    15 


Time  and  Height  of  High  and 
Low  Water. 


16 
17! 
18 
19 

20 

I 

21; 


M 

Tu 

W 

Th 
F 

S    22 

S    23 

D'M   24 

«   Tu  26 

W  26 

Th  27 
F   28' 
S    29  I 
S    30 


5:55 
-0.4r 

O.-OO 
9,7 

0:46 
9.8 

1:28 
9.6 

2:08 
9.2 

2:49 
8.6 

8:25 
7.9 

4:08 
7.1 

4:46 
6.8 

.  5:88 
5.6 

0:20 
2.4 

1:32 
2.5 

2:58 
2.2 

8:55 
L7 

4:42 
LO 

5:22 
0.5 

6:00 
0.0 

0:24 
9.2 

1:06 
9.5 

1:48 
9.4 

2:80 
9.1 

3:16 
8.5 

4:08 
7.6 

5:07 
6.7 

6:25 
6.1 

1:08 
LI 

2:35 
1.2 

8:50 
0.9 

4:48 
0.7 

5:30 
0.4 


12:20 

7.8 

6:82 
-0.6 

7K» 
—0.6 

7:42 
-0.4 

8:20 
0.0 

8:51 
0.7 

9:28 
L4 

9:54 
2.1 

10:25 
2.8 

11:02 
8.4 

6:54 
5.1 

8:47 
5.1 

10:06 
5.6 

10:51 
6.2 

11:25 
6.9 

U:55 
7.6 

12:24 
8.8 

6:88 
-0.2 

7:18 
—0.2 

7:52 
0.0 

8:30 
0.4 

9:10 
LI 

9:51 
L8 

10:40 
2.6 

11:40 
3.4 

8:04 
6.0 

9:30 
6.4 

10:31 
7.0 

11:18 
7.6 

11:55 
8.2 


17:51 
2.3 

12:69 
8.3 

13:83 
8.7 

14.-04 
8.9 

14:35 
9.0 

15:05 

8.8 

15:35 
8.6 

16K)8 
8.2 

16:45 
7.8 

17:28 
7.4 

11:51 
8.9 

13:07 
4.4 

14:40 
4.4 

15:55 
4.0 

16:50 
8.3 

17:33 
2.4 

18:14 
L5 

12:56 
8.9 

18:30 
9.4 

14K)6 
9.6 

14:42 
9.7 

15:23 
9.5 

16:07 
9.3 

17:00 
8.8 

18:05 
8.3 

13:00 
3.9 

14:39 
3.8 

16:01 
8.2 

17:00 
2.4 

17:48 
1.6 


18:86 
L7 

19:18 
L3 

19:58 
0.9 

20:87 
0.9 

21:15 
LI 

21:56 
L4 

22:34 
L8 

28:20 
2.1 


18:27 
7.1 

19:42 
7.0 

20:57 
7.1 

22:00 
7.6 

22:58 
8.2 

23:40 

8.7 


18:53 
•0.7 

19:35 
0.0 

20:17 
—0.3 

20:59 
—0.4 

21:47 
—0.2 

22:45 
0.2 

23:50 
0.7 


19:21 
8.0 

20:50 
8.0 

22K)5 
8.3 

23:05 
8.6 

28:52 

8.9 


The  tides  are  placed  in  the  order  of  ooeurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heigh t.s  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths^are  reckoned 
from  Slean  Lf)wer  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  4.8  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  150th  meridian  W.:  0>>  is  midnight,  12>>  is  noon;  all  hours  le&s  than  12are  Iti  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

9,  new  moon;  ]),  1st  quar.;  O-  full  moon;  (J,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 


• 

Day  of— - 

W.  Mo. 

M 

1 

2 

Tu  2 

1 

W 

3 

Th 

4 

F 

5 

S 

6 

A 

s 

7 

M 

8 

N 

Tu 

9 

(C 

W  10 

Th 

11 

F 

12 

S  13 

S  14 

M 

15 

E 

Tu 

16 

• 

W 

17 

Th 

18 

P 

F 

19 

S  20 

S 

21 

S 

M 

22 

Tu 

23 

D 

W 

24 

Th 

25 

F 

26 

S 

27 

s 

28 

E 

M 

29 

1 '-:  30 

o 

W 

31 

Time  and  Height  of  High  and 
Low  Water. 


6:09 
0.3 

0:38 
9.1 

1:16 
9.0 

I'M 
8.7 

2:27 
8.1 

3KK) 
7.5 

3:35 
6.7 

4:15 
6.2 

5:01 
5.7 

«:03 
5.3 

0:32 
2.2 

1:47 
2.1 

2:58 
1.9 

3:65 
1.5 

4:45 
1.1 

5:28 
0.7 

0:09 
9;0 

0:53 
9.2 

1:36 
9.1 

221 

8.6 

3:08 
8.0 

4:00 
7.3 

5:01 

7.7 

6:15 
6.4 

0:42 
1.0 

2:03 
1.3 

3:17 
1.4 

4:14 
1.3 

5:00 
1.3 

5:40 
1.4 

0:27 
8.3. 


12:27 

8.8 

6:45 
0.4 

7:17 
0.6 

7:46 
0.9 

8:12 
1.4 

8:40 
2.0 

9:11 
2.6 

9:45 
3.0 

1025 
3.4 

11:16 
4.2 

7:30 
5.5 

8:55 
6.0 

9:51 
6.6 

10:33 
7.4 

11K)7 
8.2 

11:43 

8.8 

6:08 
0.5 

6:45 
0.5 

7:24 
0.7 

8:08 
1.1 

8:45 
L7 

9:31 
2.3 

10:24 
3.0 

11:32 
8.5 

7:38 
6.5 

8:56 
7.0 

9:56 
7.5 

10:42 
8.0 

11:20 
8.4 

11:53 
8.9 

6:13 
1.6 


18:27 
1.0 

13:00 
9.1 

18:29 
9.1 

13:59 
9.1 

14:25 
9.0 

14:55 

8.7 

15:23 
8.3 

15:57 
7.9 

16:36 
7.4 

17:30 
7.0 

12:88 
4.4 

14:17 
4.2 

15:36 
3.5 

16:29 
2.6 

17:12 
1.4 

17:55 
0.5 

12:22 
9.6 

12:68 
10.1 

13:38 
10.4 

14:13 
10.4 

14:55 
10.1 

15:43 
9.5 

16:37 

8.8 

17:45 
8.0 

13:01 
3.8 

14:41 
3.5 

15:57 
2.6 

16:51 
1.6 

17:33 
1.1 

18:10 
0.5 

12:23 
9.2 


19:03 
0.4 

19:38 
0.8 

20:10 
0.4 

20:42 
0.6 

21:16 
0.9 

21:55 
1.2 

22:38 
1,6 

23:29 
1.9 


18:48 
6.6 

20:17 
6.8 

21:34 
7.2 

22:84 

7.8 

23:26 

8.4 


18:35 
-0.4 

19:14 
—1.0 

19:68 
—1.8 

20:44 
—1.8 

21:38 
—0.8 

22:28 
—0.2 

28:30 
0.6 


19:10 
7.5 

20:40 
7.4 

21:58 
7.6 

22:58 
8.0 

23:48 
8.3 


18:44 
0.1 


NOVEMBER. 


8 


Day  of — 


W.  I  Mo. 


N 


£ 


S 


Th; 

F 

S 

M 
Tu 
W 
Th 
F 


1 
2 
3 
4 
5 
6 
7 
8 
9 


S  :10 


M 
Tu 
W 
Th 
F 
S 

M 


11 
12 
13 
14 
15 
16 
17 
18 
19 


Tu  20 

W  21 

Th;22 

F    23 

S    24 

i5  S  25 
M  26 
Tu  27 
W|28 
Th  29 

O    F    30 


Time  and  Height  of  High  and 
Low  Water. 


1:05 
8.2 

1:38 
7.9 

2:11 
7.6 

2:44 
7.1 

3:17 
6.7 

3:52 
6.4 

4:87 
6.1 

6:31 
5.9 

6:40 
6.0 

0:48 
2.0 

2:00 
2.0 

3K)9 
2.0 

4.-02 
1.7 

4:50 
L6 

5:88 
1.4 

0:42 

8.4 

1:28 
8.8 

2:16 
8.2 

8:04 

7.8 

8:56 
7.4 

4:62 
7.2 

5:58 
7.1 

0:12 
0.8 

1:20 
L6 

2:27 
2.0 

8:30 
2.2 

4:23 
2.3 

5:04 
2.4 

0:14 
7.8 

0:53 
7.2 


6:43 
1.7 

7:10 
1.9 

7:38 
2.2 

8:07 
2.5 

8:89 
2.9 

9:09 
8.3 

9:57 
3.8 

10:50 
4.2 

12:12 
4.3 

7:52 
6.5 

8:53 
7.1 

9:40 

7.8 

10:23 
8.6 

U:06 
9.6 

11:48 
10.2 

6:17 
1.8 

6:58 
1.4 

7:42 
1.7 

8:27 
2.0 

9:17 
2.6 

10:14 
3.0 

11:24 
3.4 

7:02 
7.1 

8:18 
7.4 

9:18 

7.8 

10:03 

8.2 

10:40 
8.6 

11:20 
9.0 

5:39 
2.6 

6:10 
2.7 


12:63 
9.4 

13:20 
9.4 

13:47 
9.2 

14:14 
9.0 

14:43 

8.6 

15:17 
8.2 

16:55 
7.6 

16:47 
7.1 

18:01 
6.6 

18:44 
8.9 

16:08 
8.1 

16:00 
2.0 

16:45 
0.9 

17:32 
—0.2 

18:17 
—1.2 

12:28 
10.7 

18K)9 
11.0 

18:62 
10.9 

14:37 
10.4 

15:26 
9.7 

16:22 

8.8 

17:27 
7.8 

12:60 
8.6 

1428 
3.0 

15:38 
2.2 

16:81 
1.7 

17:17 
1.0 

17:56 
0.4 

11:60 
9.2 

12:20 
9.4 


19:16 
—0.1 

19:47 
—0.1 

20:18 
0.0 

20:60 
0.2 

21:25 
0.4 

22:06 
0.9 

22:50 
1.3 

28:45 
1.7 


19:33 
6.4 

21K)1 
6.7 

22:08 
7.4 

23:06 
7.9 

23:55 
8.2 


19:02 
— L7 

19:47 
—2.0 

20:84 
—1.9 

2122 
—1.4 

22:16 
—0.7 

23:10 
0.0 


18:48 
7.1 

20:18 
6.8 

21:89 
6.9 

22:42 

7.1 

28:32 
7.2 


18:28 
0.0 

19:00 
—0.2 


DECEMBER. 


I 


Day of— 


W.  Mo. 


N 


E 


P 

S 


£ 


9 


s 

M 
Tu 
W 
Th 
F 


1 
2 
3 
4 
5 
6 
7 


S      8 


M 


9 
10 


Tu  11 


W 


Time  and  Height  of  High  and ' 
Low  Water. 


12 


Th  13 


F 

14 

S 

15 

s 

16 

M 

17 

Tu,  18 

W 

19 

Th 

20 

F  21 

S 

22 

s 

23 

M 
Tu 


24 
25 


W  26 
Th;  27 
F  28 
S  29 
S  30 
M   31 


1:27 
7.1 

2.-00 
7.0 

2:82 
6.9 

6.8 

8:86 
6.7 

4:17 
6.7 

6:03 
6.8 

6:57 
6.9 

0:ff7 
1.6 

1:10 
2.1 

2:18 
2.3 

8:14 
2.4 

4:10 
2.8 

5K)2 
2.2 

0:34 
7.6 

1:22 
7.7 

2K)8 
7.9 

2:66 

7.8 

8:43 
7.8 

4:82 

7.8 

5:22 

7.7 

620 
7.7 

0:31 
L7 

1:33 
2.4 

2:85 
2.8 

3:32 
3.2 

4.23 
8.2 

0:04 
6.4 

0:48 
6.6 

1:17 
6.7 

1:48 
6.9 


6:89 

2.8 

7:10 
2.9 

7:41 
2.9 

8:15 
3.1 

8:55 
3.4 

9:42 
8.6 

10:37 
3.8 

11:43 
3.8 

6:54 
7.0 

7:53 
7.6 

8:48 
8.2 

9:42 
9.0 

10:32 
9.8 

11:19 
10.4 

5:52 
2.0 

6:40 
2.0 

727 
2.1 

8:15 
2.2 

9:07 
2.8 

10:02 
2.7 

11:07 
8.0 

1220 
8.1 

7:19 

7.8 

8:20 
8.0 

9:12 
8.1 

10:06 
8.4 

10:46 
8.7 

5:07 
8.3 

5:48 
8.4 

6:16 
8.8 

6:50 
8.2 


12:48 
9.1 

13:17 
9.4 

18:46 
9.2 

14:18 
8.9 

14:53 

8,5 

15:35 
7.9 

16:86 
7.8 

17:30 
d.7 

13:04 
3.5 

14:80 
2.8 

15:22 
1.7 

16:23 
0.6 

17:17 
—0.5 

18:05 
—1.4 

12:05 

n.o 

12:51 
11.2 

13:87 
11.0 

14:24 
10.6 

15:13 
9.7 

16:07 
8.8 

17H)7 
7.8 

18:18 

6.8 

13:43 
2.8 

15:00 
2.5 

16:06 
1.9 

16:58 
1.2 

17:40 
0.7 

11:20 
8.9 

11:62 
9.1 

12:26 
9.3 

12:57 
9.3 


19.-2S 
—0.4 

19:.'VS 
—0.4 

20:3ij 


21:04 
—0.1 

21:42 
0.2 

22-2Z 
0.7 

23:10 
1.1' 


18:52 
6.2 

20:^ 
6.3 

21:42 
6.6 

22:47! 
7.0 

23:4,^ 
7.4 


1S:.^2 
— il 

19A^ 
—2.3 

2023 
—2.1 

21:10 
—1.7" 

21:57  ' 

-1.0, 

22:4.5' 
—0.2 

O.H 


19!S> 

6.2 

21<fl 

6-0 

22:1-S 
6.1 

23:17 

6.2  i 


18J3 
0.2 

18:43 
—0.2 

1902 

—as 

19:42 
—0.6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heinits,  in  feet  and  tenths,  are  reckonra 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  r^on,  and 
which  is  4.8  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  Uie  chart, 
unless  a  minus  (— )  sign  Is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard.  150th  meridian  W.;  0>>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.  m. 

#,  new  moon;  }),  1st  quar.:  Q,  full  moon:  (^,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JAXLWRY. 


I 


FEBRUARY. 


d'  I  Day  of— 

8 


N 

O 


£ 


W.  Mo. 
1 


M 
Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 


2 
3 
4 
5 
6 
7 
8 
9 
10 


Thill 
F  12 
8  13 
S  14 
M  15 
Tu  16 
W  17 


Th 
F 

S 

S  M  i  22 
Tu  23 
W  24 


18 
19 
20 
21 


Th 
F 

S 


25 
26 
27 


S  28 
M  29 
Tu|30 
W  31 


i  >-•  Day  of— 
Time  and  Height  of  High  and  I  5  _______ 

Low  Water. 


7:30 
—0.3 

7:45 
-0.1 

7:55 
0.1 

7:50 
0.2 

7:45 
0.8 

7:40 
O.S 

6:56 
0.2 

5:50 
0.0 

5:45 
—0.2 

6K)0 
—0.4 

6:15 
—0.5 

6:27 
—0.6 

6:17 
—0.5 

6:11 
—0.5 

6:18 
—0.4 

6:35 
—0.8 

6:45 
—0.1 

7:06 
—0.1 

7:30 
0.0 

7:46 
0.0 

7:54 
0.0 

7:56 
0.0 

4:32 
-0.3 

5:10 
—0.6 

5:32 
—0.6 

6:00 
—0.6 

6:21 
-0.4 

6:33 
—0.2 

6:41 
—0.1 

6:46 
0.1 

6:47 
0.2 


2.6 

23:30 

2.1 

16:46 

2.1 

lo:dZ  ...••• 

2.3 

17:19  ••••.. 

2.6 

17:41 

2.8 

18K)S 

2.9 

1858 

8.1 

18:56 

3.4 

8.6 

19:55 

3.6 

20:32 

3.7 

21:10 

3.6 

3.3 

22:84 

2.9 

14:07  16:88      28:07 

1.6  1.3         2.4 

14:15  18:21      28:32 

2.0  1.8         2.0 

14:52  20:81      23:52 

2.4  1.2         1.6 

15:84 

2.8 

16:20 

8.2 

17:08 

8.6 

17:58 

8.8 

XOa4«f  ■■•••■ 

4.0 

19:38 

4.0 

20:22 

8.9 

21:10 

3.6 

^Xa4V  •■•■•• 

3.3 

22:22 

2.9 

22:58 

2.4 

23:26 

1.9 

15:00 

1.8 


8 


W.  Mo. 


N 


D  Th 

A 

F 

S 

M 
Tu 
W 

O  Th 
F 

S 

M 

Tu 

W 


E 
P 


S 


C,Th 

I 

F 

S 

M 

Tu 

W 

Th 

F 

S 

s 

M 
Tu 
W 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 


Time  and  Height  of  High  and 
Low  Water. 


6:50  15:02 

0.3  2.1 

6:58  16:80 

0.4  2.8 

6:46  16K)5 

0.4  2.5 

6:36  16:27 

0.4  2.7 

6:10  17:02 

0.8  2.9 

5:86  17:82 

0.1  8.1 

5:22  18:10 

—0.1  8.3 

5:18  18:51 

—0.2  8.8 

5:15  19:38 

—0.2  8.3 

5:12  20;17 

—0.1  8.2  .    .    .  ^    .    . 

6:08  21:04 

0.0  8.0 

5:06.  11:54  14:80      21:51 

0.1  1.2  L8         2.6 

520  12:16  16:02      22:42 

0.1  L4  L8         2.2 

6:31  12:80  17:86      23:26 

0.2  L9  L8         1.6 

6:58  18:08  19:00    .    .    . 

0.8  2.4  L2    .    .    . 

0:07  6:18  13:56      20:52 

L4  0.3.  2.7         1.1 

1:16  6:36  14:45    .    .    . 

1.2  0.3  -3.1    .    .    . 

6:66  15:36 

0.2  3.4 

7:08  16:81 

0.2  8.6 

8:12  17:27 

0.1  3.6 

8:42  18:22 

—0.1  3.5 

4:17  19:17 

—0.2  3.4 

4:46  20:07 

-0.1  3.2 

5:08  20:56 

0.0  2.9 

5:20  21:39 

0.2  2.5 

6:25  22:15 

0.4  2.1 

6:26  12:31  16:69      23:16 

0.5  1.6  1.8         1.7 

5:28  12:41  18:46      28:50 

0.6  L8  L3         1.4 


MARCH. 


a 

8 


D 


N 


o 

£ 
P 


Day  of— 


\\. 


Th 
F 

S 

M 

Tu 

W 

Th 
F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

s    S 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 

W 

Th 

F 

S 


Mo! 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


5:37 
0.7 

5:39 

0.8 

6:35 
0.8 

5:30 
0.8 

5:26 
0.6 

8:30 
0.4 

3:40 
0.3 

4:04 
0.2 

«:57 
0.3 

3:80 
0.4 

8:18 
0.5 

8:28 
0.6 

3:89 
0.6 

4:18 
0.7 

4:30 
0.7 

0:12 
1.3 

1:02 
LI 

3:00 
0.8 

14:48 


8:31 
0.7 

8:35 
0.9 

8:66 
LO 

3:52 
LO 

3:45 
LI 

0:20 
1.8 

12:00 
2.6 


13:03 
2.0 


13:30 


2.2 


14:00 


2.4 


14:29 


2.6 


15:02 
2.7 

16:42 


2.8 


16:28 


2.9 


17:18 
2.9 

18:17 


2.8 


19:12 
2.6 


20:10 
2.4 

10:00 
L4 

10:16 
L8 

10:41 
2.2 

11:28 
2.6 

4:50 
0.7 

6:18 
0.6 

5:38 
0.6 


14:16 
L2 

15:50 
LO 

16:60 
0.9 

18:13 
0.8 

12:15 
2.9 

13:02 
8.2 

13:64 
3.3 


9:65 
L4 

10:16 
L7 

10:82 

L8 

10:50 
2.0 

11:14 
2.2 

3:46 
LO 


14:23 
LS 

16:06 
L2 

17:01 
LI 

17:68 
LO 

19:06 
0.9 

11:36 
2.4 


20:67 
0.6 


21:07 
2.1 

22:08 
1.7 

23:05 

L6 


19:41 
0.6 

21:27 
0.4 

28:20 
0.3 


0:47 

16:46   .    .    .    . 

0.2 

8.2   ...    . 

1:41 
0.1 

16:46   .    .    .    . 
8.0   .    .    .    . 

2:26 

17:60    .    .    .    . 

0.2 

2.8    ...    . 

2:51 

a8 

18:51    .    .    .    . 
2.6    .    .    . 

8:20 
0.5 

19:49    .    .    . 
2,2    ...    . 

20:43 
L9 

22:03 
1.6 

22:68 
L5 

28:85 
L4 


20:04 
0.8 


I 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  1.8  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  165tb  meridian  W. ;  Oi>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12 give  the  times  after  noon;  for  instance,  16:47  is  3:47  p.  m. 

#,  new  moon;  }).  1st  quar.;  O.  ^^11  moon;  C  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 

MAY. 

JUNE. 

1 

if 

Day of— 

Time  and  Height  of  High  and 

• 

d 

8 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

c 

8 

Day of— 

■  -1 

Time  and  Height  of  High  and 
Low  Water. 

ir-, 

W. 

Mo. 

1 

Low  Water. 

W. 

Mo. 

W.  Mo. 

N 

S 

12:25     21:67 

2.8        0.6 

D 

1 
Tu    1 

11:58     20:50 

3.1     —0.1 

F 

1 

12:15     20«)   .    .    . 
2.4     -0.1    .    .    . 

1 

■        •       • 
•       •       ■ 

M 

2 

12:53      22:40 

2.8         0.6 

W     2 

12:36      21:16 

2.9        0.0 

£ 

S 

2 

4:39       9:36      12:88 
L9        0.9        L9 

21H)1 
0.1 

Tu 

3 

13:86     23:17 

2.8        0.4 

Th    3 

13:16      21:43 

2.6         0.1 

s 

3 

6.^      2154   .    .    . 

r 

2.3         0.2    ..    . 

1 

W 

4 

14.20     28:88 

2.7        0.4 

F 

4 

13:52     22:02 

2.8         0.3 

M     4 

1 

6:41      21:87    .    .    . 
2.7         0.3   ,.    . 

Th 

6 

15:14     23:66 

2.5        0.6 

E     fi 

R 

6:06       9:53      14:47      22:36 
L6         L4         L7         0.4 

P 

Til     ^ 

6:19      17«2   .     .    . 

KJ     1        vr 

1 
1 

" 

3.1         0.3   ..    . 

F 

S 

6 

7 

16:20 

ft        A 

6:20      12:80      16:40      23.-05 
2.0         L3         L4         0.6 

6:50      14:12      19:18      23:24 
2.3         LI         L2         0.7 

o  w 

Th 

6 

7 

7:03      17:12   .    .    . 
3.6     -0.2   .    .    . 

7:46      17:82   .    .    . 
3.9     -0.5   .    .    . 

!  !  .  ■ 

2.6 

9 

7 

0:26       7:48     10:17      17:41 
0.6        1.4        1.8         2.0 

£ 

o 

p 

M 

8 
9 

0:46       7:62     12:27      19K)3 
0.7        L6        1.3         L7 

1:26       8:03     14:10      20:20 
0.8        L8        LI         L6 

9 

Tu'    8 

757      16:06 

2.7         0.6 

8KM      17.-02 

3.2         0.0 

S      T? 

8 
9 

857      1858   .     .    . 

1 

s 

4.1     —0.8 1 

W 

9 

9:11      18:49   .    .    . 
4.2     —0.9   .    .    . 

1 

• 

Tu 
W 

10 
11 

1:46       8:87     16:21      21:48 
0.9        2.2        0.8         1.4 

2:14       9:20     16:46      22:66 
0.9         2.6         0.6         L3 

S 

Th 
F 

10 
11 

8:49      17:61 

3.6     —0.3 

9:34      18:38 

3.8     —0.6 

S    10 

9:62     19:24   .    .    . 
4.1     —0.8    .    .    . 

M 

11 

10:35      19:42   .    .    . 
3.9     -0.8   .    .    . 

Th 
F 

12 
13 

2:32      10:02      18:00      23:60 
0.9        3.1        0.2         1.1 

2:66     10:46      19:07    .    .    . 
0.9        3.3        0.0    ..    . 

S 

12 
13 

10:15     19:21 

3.9     -0.6 

10:59      20K)8 

3.9     -0.6 

T.-.    10 

11:14     20:05-  .    .    . 

1                 1 

S.6     —0.6   ......  1 

f 

w 

13 

11:61      2054    .    .    . 
8.0     —0.4   .    .    . 

S 

S 

14 

11:32     20:10 

3.6     —0.1 

<C 

M 

14 

11:42     20:40 

3.7     —0.5 

£ 

Th 

14 

1254     20:86   ... 
2.6     -0.1    .     .     . 

c 

s 

16 

12:20     21:12 

3.6—0.1 

Tu  15 

12:25     21:14 

3.4     —0.3 

F 

15 

6.U      20:40   .    .    . 
L8        0.1    ..    . 

*  '  '  1 

M 

16 

18K)9     22:09 

8.4     —0.1 

W 

16 

13:09     21:42 

2.9     —0.1 

S 

16 

.5:41     20:48   .    .    . 
2.2        0.2   ..    . 

Tu 
W 

17 
18 

14K)0     22:66 

8.2        0.1 

14:60     23:40 

2.8        0.3 

£ 

Th 
F 

17 

18 

14:04     22:04 

2.3        0.1 

14:22     22:11 

L8         0.4 

A 

* 

17 

6:60     20:65   .    .    . 
2.4        0.8   ..    . 

6:16     20-JM   ....    -    -  1 

j3x.     j.\j 

2.7        0.3   ..    , 

Th 
F 

19 
20 

16:50 

S 

s 

19 
20 

6:44     22:25 

L9         0.6 

6:66     22:32 

2.3        0.7 

Tu 
W 

19 
20 

6:44      19d5   .    .    . 
2.9         0.3   ..     . 

2.4 

0:17      17:06 

•      0.6        L9   .....    . 

7:11     18:62   .    .    . 
3.0     -0.1    ..    . 

£ 

S 

21 

0:40       8:02      12:18      18:31 
0.7         L6         1.4         L6 

M 

21 

7:29      16:48 

2.6        Q.7 

• 

Th 

21 

731      18:89   .    .    . 
8.2     —0.3   .    .    . 

s 

22 

0:60       8:10      15:17      20:01 
0.9         L8         L3         L4 

A 

• 

Tu 

22 

7:66     17:25 

N 

V 

oo 

7:57      18-.32   .    .    . 
8.3     —0.6   .    .    . 

2.7        0.3 

a     i*tt 

• 

M 

23 

1:16       8:40      16:26      21:16 
LI        2.1        LO         L3 

W  ^^ 

8:16      18:03 

2.8        0.0 

s 

23 

8:19      18*8   .    .    . 

««# 

8.5     —0.6   .    .     . 

Tu 

24 

1:08       9:04      17:28      22:15 
LI        2.3        0.6         L2 

Th 

24 

8:89      18:37 

3.0     —0.2 

s 

24 

8:61      19:11    .    .    . 
3.6     —0.6   .    .     . 

!  !  ! ' 

A 

1 

W  25 

0:57       9:27      18:17    .    .    . 
LI         2.5         0.4    ..    . 

F 

25 

8:64      19Hr7 

3.2     —0.8 

M 

25 

9:12      19:03   .    .    . 
8.6     —0.6   .    .    . 

Th  26 

1 

9:52      18:58 

2.7         0.2 

N 

S 

26 

9:15      19:22 

8.4     -0.3 

Tu  26 

9:57      18.66   .    .     . 
3.6     —0.6    .    ,     . 

F 

27 

10:06      19:80 

2.8         0.1 

8 

27 

9:41      19:29 

3.4     -0.5 

W 

27 

10:11      19K)1    .    .     . 
8.2     —0.4    .     .     . 

1 

N 

S 

28 

10:29      19:57 

3.0         0.0 

M 

28 

10:12      19:33 

8.4     -0.6 

Th 

28 

10:65     19:13   .    .    . 
2.9     -0.3   .    .    . 

. 

8 
M 

29 
30 

10:52      20:15 

3.1        0.0 

11:27      20:32 

3.1     -0.1 

D 

Tu  ^>Q 

10:44      19:46 

8.3     —0.6 

11:14     19:68 

8.1     —0.4 

i 

F 

S 

29 
30 

1158     1955    .    .    . 

W 

30 

2.5     —0.2 1 

3:16       6:48      11:48 
L9        L3        2.0 

19:50 

-ai 

Th 

31 

11:46     20:18 

2.8     —0.2 

1 

Th 
a  com] 
from  1 
which 
unless 

e  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  ( 
>arison  of  consecutive  heights  will  indicate  whether  it  l»  high  or  low  water.    The  heights,  in 
fclean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Sun 
is  1.3  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the 
a  minus  {—)  sign  is  before  the  height,  in  which  case  subtract  it. 

m  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
^ey  Charts  for  this  region,  and 
soundings  given  on  uie  chart 

The  time  used  is  Cosmopolitan  Standard,  165th  meridian  W. ;  O**  is  midnight,  12>>  is  noon;  all  houn 
(a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  hy  12  give  the  times  after  nooi 

1  leas  than  12  are  in  the  forenoon 
l;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }).  1st  quar.;  Q,  full  moon;  (£,  Sd  quar.;  £,  moon  on  the  equator;  N,€,  moon 
equator;  A,  P,  moon  in  apogee  or  perigee. 

farthest  north  or  south  of  the 

] 
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JULY. 


c  Day  of— 

o  

S    W.  Mo. 


S 
O 


IS 

M 

Tu 

W 

Th 

F 

S 

M 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Tu  10 
W  11 


E 


Th 


12 


F    13 

S    14 


M 
Tu 


N 


W  18 
Th  19 


F 

S 


20 
21 
22 


£ 


Time  and  Height  of  B\gh  and 
Low  Water. 


15 
16 
17 


M   23 

I 

Tu'24 
W:26 
Th:26 
27 

S  '28 

S  |29 

1 
M  30 

I 

Tu  31 


8:48  8:37  12:06      20:15 

2.4  1.5  1.6  0.0 

4:28  20:28 

2.8  0.0 

5:06  20:85 

3.2  0.0 

5:50  16:45 

3.6  —0.1 

6:36  17:10 

3.9  —0.6 

7:22  17:34 

4.1  —0.7. 

6:09  18K)9 

4.2  —0.8 

8:54  18:28 

4.1  —0.8 

9:36  18:48 

3.8  —0.6 

10a7  19:10 

3.5  —0.5 

10:54  19:24 

8.1  —0.3 

11:36  19:36 

2.5  —0.1 

11:50  19:42 

2.0  0.1 

4:20  19:48 

2.1  0.2 

4:28  19:53 

2.3  0.3 

4:54  19:45 

2.6  0.8 

5:25  19:17 

2.8  0.2 

5:60  17:50 

2.9  0.1 

6:17  17:80 

8.1  -0.2 

6:45  17:47 

8.2  —0.8 

7:10  18:05 

8.4  —0.4 

7:40  18:24 

8.5  —0.4 

8:14  18:12 

3.5  —0.3 

8:50  ISKX) 

3.4  —0.3 

9:32  18:02 

3.1  —0.2 

10:16  18:14 

2.8  —0.2 

1:46  4:05  10:48      18:25 

1.4  1.3  2.4         0.0 

1:40  6:40  11:17      18:44 

L8  1.3  1.9         0.0 

2:15  7:37  11:40      19:08 

2.3  L3  L4  0.1 

2:56  9:20  10:40      19:24 

2.7  1.3  L4  0.1 

8:40  19:38 

3.1  0.1 


AUGUST. 


8 


O 


E 


A 


N 


£ 


? 


S 


Day  of- 


I 


W. 


W 

Th 

F 

S 

» 

M 

Tu 

W 


Mo. 


I  Time  and  Height  of  High  and 
!  Low  water. 


1 
2 
3 
4 
5 
6 
7 
8 


Th    9 


F 

S 

M 


10 
11 
12 
13 


Tu  14 


W 
Th 
F 

S 

M 
Tu 

I 

W 

Th 
F 

S 

M 

Tu 

W 

Th 

F 


151 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


4:30  19:40 

3.5  0.0 

6:22  16:30 

3.8  —0.2 

6:15  16:38 

3.9  —0.4 

7:06  17:10 

8.9  —0.6 

8:00  17:37 

8.9  —0.6 

8:45  17:57 

8.6  —0.3 

9:28  18:10 

3.3  —0.1 

10:10  18:18 

2.9  0.0 

10:50  18:29 

2.4  0.2 

1:63  4:50  U:35      18:85 

2.7  1.4  L9  0.8 

2:18  6:80  11:50      18:36 

1.9  L3  L4         0.4 

z:«(4  io:47  .    •    •    .    .    • 

2.2  0.5 

3:07  18:42 

2.4  0.4 

3:38  18:30 

2.5  0.4 

4:09  17:50 

2.6  0.8 

4:44  16:45 

2.8.  0.2 

6:12  16:50 

2.9  0.0 

6:50  17:10 

.3.0  —0.1 

6:25  17:28 

3.1  —0.1 

7:10  17:10 

8.1  0.1 

7:58  16:60 

3.0  0.2 

8:40  16:46  23:26    .    .    . 

2.8  0.3  1.8    ..    . 

2K)0  9:32  16:50      23:44 

L2  2.4  0.8         L4 

3:42  10:30  17:06      23:54 

1.3  2.0  0.4  2.0 

6:10  11:12  17:32    .    .    . 

1.2  1.6  0.6    ..    . 

0:25  6:15  11:57      17:66 

2.3  1.1  L3  0.4 

1:10  7:57  18:35      18:10 

2.7  0.9  L2  0.3 

2:00  10:47  14:02      18:34 

3.1  0.6  0.7  0.4 

2:55  13:28 

3.3  0.3 

8:47  14:26 

3.5  0.1 

4:46  16K)7 

8.6  -0.1 


SEPTEMBER. 


S 


Day  of— 


W.Mo. 


S 
OS 
M 


£ 


A 

N 


£ 


8 


Tu 
W 

ITh 
F 
S 

M 

Tu 

W 

Th 

F 

S 

s 

M 

Tu 
W 
Th 
F 

S 

s 

M 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Tu  25 


W 

Th 

F 

8 

S 


26 
27 
28 
29 
30 


Time  and  Height  of  High  and 
Low  Water. 


5:48  15:44 

3.6—0.1 

6:41  16:14 

3.8  o.e  • 

7:40  16:35 

3.1  0.1 

8:30  16:48  23:00    .    .    . 

2.8  0.4  1.3    ..    . 

1:35  9:20  16:55      23:25 

L2  2.4  0.5         1.4 

3:30  10:03  16:57      23:64 

1.3  2.1  0.6         1.8 

5:08  11:14  17:15    .    .    . 

L2  L7  0.8    ..    . 

0.-07  6:32  11:65      17:20 

2.0  1.2  1.4  0.8 

0:35  7:10  12:35      17:20 

2.1  1.2  1.3  0.8 

1:02  9:58  13:05      17:18 

2.3  1.0  1.3  0.8 

1:84  12:16 

2.4  0.7 

2:00  13:40 

2.5  0.5 

2:30  14:25 

2.6  0.4  .....    . 

3K)5  16:06 

2.7  0.8 . 

8:46  15:35 

2.7  0.4 

4:35  15:24 

2.6  0.5 

6:32  14:66 

2.5  0.6 

6:35  14:40  21:15    .    .    . 

2.3  0.6  1.3    ..    . 

0:10  7:40  14:44      21:36 

L2  2.1  0.7         1.5 

2:02  8:48  15:06      21:38 

L2  1.8  0.7         1.9 

3:82  9:45  15:38      22:10 

0.9  1.7  0.8         2.3 

4:26  11:00  15:55      22:50 

0.7  L4  0.8         2.7 

5:49  12KK)  16:18      23:35 

0.5  1.3  0.9         3.0 

7:09  13:00  16:40    .    .    . 

0.4  1.0  0.7    ..    . 

0:20  8:32  14:40      17:10 

8.3  0.2  0.7  0.6 

1:10  10:00 

3.4  0.1 

2:00  11:20 

3.4  0.0 

3:00  12:20 

3.3  0.1 

4:00  13:14 

3.0  0.2 

5:00  13:55 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heignts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
-which  is  1.3  feet  helow  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unleas  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  165th  meridian  W.;  0*>  is  midnight,  12i>isnoon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  ^,  Lst  quar.;  O.  ^ull  moon:  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 


8 


N 

c 


£ 


o 


Day  of — 


W.  Mo. 


M 
Tu 
W 
Th 

S 

M 
Til 


1 
2 
3 
4 
5 
6 
7 
8 
9 


W  10 

I 

Th  11 


F 

S 


12 
13 
14 


M;15 

Tull6 
W  17 
Th  18 
F  19 
S  20 
S    21 


M 
Tu 


22 
23 


W  24 

Th'25 
F  I  26 
S  ,27 
S  28 
M,29 

Tu'30 

I 

W  31 


Time  and  Height  of  High  and 
Low  Water. 


6:14  14:24  20:42    .    .    . 

2.4  0.6  1.4    ..    . 

0:08  7:20  14:40      21:18 

1.3  2.1  0.7  1.7 

2:28  8:31  14:50      21:35 

1.2  1.8  0.9  1.9 

3:55  9:45  15:24      21:58 

1.0  1.6  1.0  2.1 

4:54  10:50  15:19      22:25 

0.9  1.4  1.1         2.3 

6:05  11:35  16:20      22:50 

0.7  1.3  1.1         2.5 

7:10  12:30  16:20      28:15 

0.6  1.2  0.9         2.6 

8:05  13:25  15:80      23:36 

0.5  1.1  0.9         2.7 

8:54  23:58 

0.4  2.8 

9:38 

0.8 

0:28  9:65 

2.8  0.3 

1:00  10:80 

2.7  0.3 

1:40  10:50 

2.6  0.4 

2:25  11:14 

2.4  0.4 

3:22  11:37  19:52      21:55 

2.1  0.6  1.5  1.4 

4:40  11:58  19:26    .    .    . 

1.8  0.7  1.7    ..    . 

0:10  6:27  12:87      19:45 

1.3  1.4  0.9  2.0 

1:42  7:55  12:68      20:14 

1.2  1.3  0.9  2.4 

3:10  9:28  13:28      20:50 

0.7  1.3  0.8         2.8 

4:36  10:36  13:60      21:30 

0.3  1.1  0.7         3.2 

5:40  11:50  14:15      22:10 

0.0  0.8  0.6         3.5 

6:40  22:55 

—0.3  3.7 

7:37  23:40 

-0.4  8.7 

8:30 

—0.4 

0:27  9:20 

3.6  -0.3 

1:15  10:05 

8.4  -0.1 

2:07  10:55 

3.0  0.1 

3:06  11:24  19:00      21:50 

2.5  0.3  1.3  1.4 

4:27  11:50  19:24    .    .    . 

2.0  0.5  1.8    ..    . 

0-.50  6:00  12:10      19:38 

1.3  1.5  0.8  2.1 

3:07  7:28  12:38      20:10 

1.2  1.3  0.9         2.3 


NOVEMBER. 


a  iDayof— I 

o  '  I  Time  and  Height  of  High  and 


S  I  W.  Mo. 


Th     1 


O 


F 

S 


2 
3 
4 


N 


M  5 

Tu:  6 

Wi  7 

I 

Th'  8 


S 


9 
10 


S  jll 
MJ12 
Tujl3 
W  14 


Th 


Low  Water. 


15, 


F    16 

s  '17 

S    18 

M    19 

Tu:20 

W  21 

Th;22 

F   23 

S    24 

S    25 

M   26 

Tu  27 

W  28 

Th  29 

F   30 


4:18  8:50  12:38      20:40 

0.8  1.2  1.0         2.5 

5:20  21:09 

0.4  2.7 

6:10  21:33 

0.2  2.8 

6:52  21:52 

0.0  8.0 

7:30  22:12 

-0.1  3.1 

7:56  22:83 

0.1  3.1 

8:15  23K)0 

—0.1  8.1 

8:20  28:30 

-0.2  8.0 

8:40  23:57 

—0.1  2.9 

8:55 

0.0 

0:26  9:12 

2.6  0.1 

0:58  9:80  18:04      20:15 

2.2  0.2  1.7         1.6 

1:30  10:00  18:05    .    .    . 

1.7  0.4  2.1    ..    . 

10:25  18:27 

0.6  2.4 

10:46  19:02 

0.6  2.8 

4:36  19:40  ...... 

0.5  3.3 

4:58  20:20 

0.1  3.7 

5:40  21:04 

—0.3  4.0 

6:20  21:46 

—0.6  4.1 

7:00  22:27  ...... 

—0.7  4.1 

7:38  23:08 , 

-0.7  3.9 

«:12  23.50 

—0.7  8.6 

—0.6 

0:86  9:11 

8.1  —0.3 

1:20  9:82  18:00      20:00 

2.6  0.0  1.7         1.6 

1:86  9:50  18:15    .    .    . 

1.9  0.8  2.1    ..    , 

10:00  18:31 

0.4  2.4 

10:20  19:04 

0.6  2.7 

7:60  19:35 

0.6  2.9 

5:10  20:00 

0.3  8.0 


DECEMBER. 


0 

8 

13^ 


N 


<t 


P 

S 


E 


9 


Day  of— 


W. 


s 
s 

M 
Tu 
W 
Th 
F 
S 

M 
Tu 
W 
Th 
F 
S 

M 

Tu 
W 

Th 
F 

S 

M 
Tu 
W 

Th 
F 

S 

s 

M 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


5:48 
0.0 

20:24 
3.2 

6:24 
—0.3 

20:60 
3.3 

1 

'.  '.  !  !  !  . ' 

6:67 
—0.5 

21:08 
3.4 

7:17 
-0.4 

21:30 
3.4 

7:30 
—0.4 

21:55 
3.4 

7:80 
—0.5 

22:26 
3.8 

1 

755 
—0.4 

22:47 
3.1 

7:47 
-0.3 

23:15 
2.8 

.  ....•' 

8:00 
—0.2 

23:35 
2.4 

1 

8:10 
—0.1 

16:40 

.1.3 

18:40     23i8 ! 
L7        1.9 

8:35 
0.0 

16:60 
2.2 

8:58 
0.2 

17:20 
2.7 

9:10 
0.3 

17:56 
3.1 

1 

9:20 
0.2 

18:38 
3.5 

5K)5 
-0.1 

19:17 
3.9 

5:40 
—0.5 

20:00 
4.2 

6:10 
-0.8 

20:44 
4.3 

6:25 
—0.9 

21:26 
4.2 

6:50 
—0:9 

22:17 
4:1 

7:14 
-0.8 

22:48 
3.7 

.    .    .... 

7:40 
-0.7 

23:30 
3.2 

8K)5 

—0.4  .    -    -     .... 

0:08 
2.6 

8:20 
—0.2 





0:06 
2.0 

8-.30 
0.0 

17:15    .    .   . 
2.1    ..   . 

&:35 
0.1 

17:24 
2.5 

8:50 
0.2 

17:53 
2.8 

8:40 
0.3 

18.-25 
8.0 

6:48 
0.2 

18:55 
3.1 

5.-24 
0.0 

19:20 
3.2 

6:56 
-0.2 

19:58 
3.3 

6:16 
—0.4 

20:11 
3.4 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heists,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  1.3  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  toe  cban, 
unless  a  minus  ( — )  sign  is  before  the  height.  In  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  166th  meridian  W. ;  0^  is  midnight,  12i>  is  noon ;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  forinstance,  15:47  is  3:47  p.m. 

#,  new  moon;  }),  Ist  quar.;  O,  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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m             •            •       < 

C   M 

16 

3:45 

2.8 

8:48 
3.8 

16:17 
1.0 

•  •         • 

•  •         • 

W 

16 

4:58 
2.8 

9:58 
3.3 

16:53 
1.4 

•  •         • 

•  •         ■ 

S 

16 

0H)8 
3.7 

6:52 
2.0 

13:46 
3.1 

18:32 
2.4 

Tu 

17 

0:10 
3.5 

6:10 
2.8 

9:65 
8.6 

17:40 
1.3 

Th 

17 

0:86 
3.7 

6:36 
2.5 

1227 
3.1 

18:23 
1.8 

» 

17 

1:00 
3.8 

7:52 
L5 

8.8 

19:37 
2.7 

W 

18 

1:50 
3.7 

7:08 
2.8 

12:32 
8.2 

19:12 
1.4 

F 

18 

1:36 
3.8 

7:53 
2.1 

14:14 
3.8 

19:43 
1.9 

M 

18 

1:44 
4.0 

8:40 
LI 

15:53 
3.6 

20:33 

2-M 

Th 

19 

2:46 
3.9 

8:30 
2.5 

14:22 
3.5 

20:25 
1.4 

£ 

S 

19 

2:23 
3.8 

8:40 
1.7 

15:15 
3.7 

20:38 
2.0 

A 

Tu 

19 

2:28 
4.1 

9:20 
0.7 

16:32 
3.8 

2120 
2.7 

F   20 

1 

3:24 
4.0 

9:18 
1.9 

15:25 
3.8 

21:24 
1.4 

s 

20 

2:^7 
3.9 

9:14 
1.2 

16:58 
4.0 

21:22 
2.1 

W 

20 

8K)0 
4.2 

9:55 
0.3 

17:08 
4.0 

22:m 
•J.  6 

S 

21 

3:52 
4.1 

9:54 
1.4 

16:08 
4.2 

22:00 
1.3 

M   21 

8:22 
4.1 

9:48 
0.7 

16:35 
4.2 

21:57 
2.1 

Th 

21 

8:87 
4.4 

10-28 
0.0 

17:32 
4.2 

22:40 
2,S 

E 

s 

22 

4:15 
4.3 

10:24 
1.1 

16:42 
4.5 

22:32 
1.3 

Tu  22 

t 

3:47 
4.3 

10:19 
0.4 

17K)6 
4.8 

22:30 
2.1 

• 

F 

22 

4:12 
4.6 

11.-02 
-0.2 

18K)0 
4.4 

ZV\6 
2. '« 

M   23 

4:40 
4.4 

10:50 
0.7 

17:14 
4.6 

23:02 
L3 

A 

• 

W  23 

4:14 
4.4 

10:60 
0.1 

17:35 
4.3 

28.-03 
2.1 

N 

S 

23 

4:48 
4.5 

11:34 
-0.4 

18:31 
4.5 

23:5^^ 

2.0 

•  Til 

24 

5:00 
4.5 

11:14 
0.4 

17:44 
4.6 

23:80 
1.5 

Th  24 

4:41 
4.6 

11:20 
—0.1 

18:06 
4.4 

28:37 
2.2 

s 

24 

6:17 
4.6 

12:10 
-0.4 

19H)3 
4.6 

A 

W 

25 

6:22 
4.6 

11:42 
0.2 

18:12 
4.6 

•         •         • 

■           a           * 

F    25 

5:06 
4.6 

11:61 
—0.2 

18:37 
4.4 

•         •         • 
«         •         ■ 

M 

25 

0:85 
2.4 

5:53 
4.6 

12:46 
—0.4 

19:3'' 

4.h 

Th  26 

■ 
1 
j 

0:00 
1.6 

5:42 
4.7 

12:12 
0.1 

18:40 
4.5 

N 

S 

26 

0:10 
2.3 

6:33 
4.6 

12:25 
—0.3 

19:11 
4.4 

Tu 

26 

1:16 
2.4 

6:32 
4.4 

1325 
—0.1 

20:15 
4.5 

F    27 

0:30 

1.8 

6:a5 
4.6 

12:45 
0.1 

19:15 
4.3 

S    27 

0:47 
2.4 

6:03 
4.5 

18:00 
-0.1 

19:47 
4.3 

w 

27 

2.-02 
2.4 

7:18 
4.2 

14:10 
0.2 

4.4 

:  8    28 

1K)2 
2.1 

6:30 
.4.5 

13:20 
0.2 

19:50 
4.1 

M   28 

1:30 
2.5 

6:88 
4.3 

18:38 
0.1 

20:28 
4.2 

Th 

28 

2:54 
2.8 

8K)7 
3.9 

14:58 
0.7 

21:.% 
4.3 

• 

N    S    29 

1:38 
2.4 

7:00 
4.3 

13:56 
0.4 

20:34 
3.9 

Tu  29 

2:18 
2.7 

7:18 
4.1 

14:23 
0.4 

21:18 
4.1 

D 

F 

29 

8:67 
2.2 

9:10 
3.6 

L3 

22*22 
^2 

M  30 

1 

2:20 
2.7 

7:31 
4.1 

14:41 
0.7 

21:28 
3.7 

W  30 

3:14 
2.7 

8:08 
3.8 

15:17 
0.7 

22:11 
4.0 

E 

S 

:^ 

4:67 
1.9 

10:84 
8.3 

16:63 
L8 

23:09 
4.1 

D 

Th" 

31 

4:26 
2.7 

9:16 
3.5 

16:22 
1.2 

23:14 
3.9 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  Ls  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  rc^on.  and 
which  is  2.8  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  ehan. 
unless  a  minu.s  (— )  sign  Is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard ,  1 35th  meridian  E. ;  0>»  is  midnight,  12i>  is  noon:  all  houn  less  than  12  are  in  the  forenoon 
(a.  m. ) .  all  greater  are  in  the  afternoon  ( p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.  m. 

#.  new  moon:  "j),  1st  quar.:  O,  f"ll  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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.JULY. 

AUGUST. 

SEPTEMBER. 

B 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day of— 

• 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Day of— 

Time  and  Height  of  Hig 
Low  Water. 

hand 

PS 

W.  Mo. 

W. 
W 

Mo. 
1 

W. 

S 

Mo. 
1 

1 

S 

I 

5:58 
1.5 

12:07 
8.3 

18:05 
2.2 

«         •         « 
•         ■         ■ 

P 

0:28 
4.1 

7:62 
0.6 

15:80 
3.9 

20:12 
2.8 

2:52 
4.2 

9:36 
0.1 

16:42 
4.4 

22:00 
2.8 

,M'   2 

1 

0;07 
4.1 

1.1 

14:02 
8.5 

19:22 
2.4 

S 

Th 

2 

1:44 
4.2 

8:56 
0.0 

16:20 
4.2 

21:17 
2.8 

s 

2 

3:46 
4.5 

10:20 
—0.1 

17:08 
4.6 

22:40 
L9 

■     jTu    3 

1:11 
4.2 

8:12 
0.5 

15:20 
4.0 

20:29 
2.6 

.F 

3 

2:48 
4.6 

9:47 
—0.4 

17K)0 
4.4 

22:06 
2.6 

O 

M 

3 

4:30 

4.8 

10:58 
—0.2 

17:82 
4.8 

23:15 
L5 

P,W 

4 

2:12 
4.4 

9:08 
—0.1 

16:17 
4.3 

21:26 
2.6 

o 

S 

4 

8:44 
4.7 

10:82 
—0.7 

17:83 
4.6 

22:62 
2.8 

Tu 

4 

5:14 
4.9 

11:30 
0.0 

17:56 

4.8 

23:60 
LI 

1 

5 

8:06 
4.6 

9:58 
-0.6 

17K)4 
4.6 

22:19 
2.4 

s 

6 

4:33 
4.9 

11:13 
-0.7 

18:06 
4.7 

28:32 
2.0 

E 

W 

5 

6:50 
4.9 

12:05 
0.2 

18:'20 
4.8 

•         •         ■ 
«         ■         • 

s'F 

6 

3:53 

4.8 

10:42 
—0.8 

17:47 
4.8 

23K» 
2.3 

M 

6 

6:15 
4.9 

11:62 
—0.6 

18:84 
4.7 

•        ■        • 
■        ■        • 

Th 

6 

0:24 
0.9 

6:27 
4.7 

12:40 
0.6 

18:46 
4.8 

s 

P9 
i 

4:38 
5.0 

11:26 
—1.0 

18:25 
4.8 

23:46 
2.2 

Tu 

7 

0:11 
1.7 

6:57 
4.9 

1227 
—0.3 

19:06 

4.8 

F 

1:00 
0.8 

7:00 
4.5 

13:07 
LO 

19:09 
4.6 

1 

s.;  8 

5:22 
5.0 

12:08 
—0.9 

19K)2 
4.7 

•  •         • 

•  ■         • 

W 

8 

0:61 
1.5 

6:38 
4.7 

13:01 
0.1 

19:30 

4.7 

S 

8 

1:80 
0.8 

7:30 
4.2 

13:36 

L6 

19:31 
4.5 

1 

M     9 

0:30 
2.1 

6:04 
4.9 

12:47 
—0.6 

19:38 
4.6 

E 

Th 

9 

1:31 
1.4 

7:19 
4.3 

13:40 
0.6 

19:58 
4.6 

s 

9 

2:00 
1.0 

8:00 
3.8 

14:03 
L9 

19:55 
4.2 

Tu  10 

1:13 
2.0 

6:47 
4.6 

13:27 
-0.2 

20:13 
4.5 

F 

10 

2:12 
L4 

8K)0 
4.0 

14:13 
L2 

20:25 
4.4 

A 

M 

10 

2:44 
L2 

8:40 
8.4 

14:86 
2.8 

20:20 
4.0 

W,ll 

1           1 

2:00 
2.0 

7:82 
4.2 

14:04 
0.4 

20:48 
4.4 

S 

11 

2:64 
1.6 

8:38 
3.6 

14:44 
L8 

20:48 
4.2 

c 

Tu 

11 

8:32 
1.4 

9:33 
8.1 

15:10 
2.7 

20:49 
8.8 

;Th 

1 

12 

2:50 
2.0 

8:21 
3.8 

14:62 
1.0 

21:28 
4.3 

<L 

§ 

12 

8:87 
L6 

9:12 
8.1 

16:12 
2.2 

21:12 
4.0 

:w 
1 

12 

4:40 
1.6 

12:40 
2.9 

16:86 
2.8 

21:34 
8.6 

E 

F 

13 

3:44 
2.0 

9:17 
3.3 

16:33 
1.6 

21:58 
4.1 

A 

M 

13 

4:36 
L6 

10:30 
2.9 

16:66 
2.6 

21:60 
8.8 

N 

Th 

13 

6K)8 
L6 

15:00 
3.3 

18:56 
2.9 

23:40 
3.3 

s 

14 

4:40 
1.9 

10:36 
3.0 

16:14 
2.1 

22:30 
3.9 

Tu 

14 

6:60 
L6 

13:30 
2.9 

17:10 
2.8 

22:48 
8.7 

F 

14 

7:32 
1.4 

15:30 
3.7 

20:28 
2.8 

•  •        • 

•  •        • 

§ 

16 

5:43 
1.8 

12:17 
2,9 

17:07 
2.6 

28:13 
8.8 

W 

16 

7:12 
1.4 

16:40 
3.1 

19:10 
2.9 

•        •        • 
■        •        • 

S 

16 

1:60 
3.6 

8:35 
1.0 

15:52 
4.1 

21:17 
2.6 

A 

M 

16 

6:59 
1.5 

14:52 
8.0 

18:23 
2.8 

■        •        ■ 
•        •        • 

N 

Th 

16 

0:31 
8.7 

8:17 
LO 

16:10 
.     8.6 

20:20 
2.8 

s 

16 

2:56 
3.9 

9:21 
0.6 

16:17 
4.4 

21:65 
2.0 

Tu  17 

0:12 
3.8 

8:02 
1.2 

15:50 
3.8 

19:45 
2.9 

F 

17 

2:00 
3.8 

9:06 
0.6 

16:30 
8.9 

21:31 
2.7 

M 

17 

8:48 
4.4 

10:02 
0.2 

16:40 
4.7 

22:30 
1.6 

W  18 

1:23 
3.9 

8:50 
0.7 

16:26 
3.6 

20:52 
2.8 

S 

18 

3KK 
4.1 

9:48 
0.2 

16:63 
4.2 

22:12 
2.5 

• 

Tu 

18 

4:24 

4.8 

10:42 
0.1 

17:07 
4.9 

23:02 
LO 

Th 

19 

2:22 
4.1 

9:32 
0.4 

16:56 
3.9 

21:42 
2.8 

^ 

s 

19 

3:50 

4.4 

10:25 
—0.1 

17:17 
4.6 

22:50 
2.1 

E 

W 

19 

6:03 
6.1 

11:19 
-     0.0 

17:34 
6.0 

28:37 
0.6 

N 

F 

20 

8:13 
4.2 

10:10 
0.0 

17:20 
4.2 

22:27 
2.7 

• 

M 

20 

4:31 
4.6 

11:00 
-0.8 

17:46 
4.8 

28.-25 
.  L7 

Th 

20 

6:40 
5.2 

11:58 
0.2 

18:05 
5.0 

■  a            ■ 

■  ■           • 

•    8    21 

3:57 
4.4 

10:44 
-0.3 

17:46 
4.4 

23:02 
2.4 

Tu 

21 

6:10 
4.9 

11:37 
—0.4 

18:11 
4.9 

•  ■         • 

•  •        • 

F 

21 

0:15 
0.4 

6:20 
5.2 

12:36 
0.5 

18:38 
5.0 

s;22 

1 

4:85 
4.5 

11:18 
—0.4 

18:14 
4.5 

23:42 
2.2 

W 

22 

0:02 
.  1.4 

6:60 
6.0 

12:14 
—0.2 

18:40 
4.9 

P 

S' 

22 

0:62 
0.3 

7:00 
5.0 

13:15 
LO 

19:06 

4.8 

M   23 

1 

6:13 
4.6 

11:54 
—0.6 

18:43 
4.7 

•  ■         • 

•  •         • 

E 

Th 

23 

0:40 
1.1 

6:30 
4.9 

12:62 
0.1 

19:08 
4.9 

s 

23 

1:29 
0.2 

7:44 
4.6 

13:54 
1.6 

19:38 
4.5 

Tu  24 

0:23 
2.0 

5:62 
4.7 

12:32 
-0.4 

19:13 
4.8 

F   24 

1:18 
1.0 

7:10 
4.7 

18:30 
0.6 

19:40 

4.8 

Ml  24 

2:11 
0.3 

8:38 
4.2 

14:36 
2.2 

20:10 
4.3 

W  26 

1:01 
1.9 

6:31 
4.6 

13:10 
-0.2 

19:46 
4.7 

S  |26 

1:65 
0.9 

7:64 
4.6 

14:10 
1.1 

20:15 
4.5 

D 

Tu 

26 

'         3:02 
0.6 

9:47 
8.6 

15:30 
2.7 

20:48 
4.0 

Th  26 

1:43 
1.8 

7:16 
4.4 

13:61 
0.8 

20:19 
4.6 

S 

26 

2:38 
0.9 

8:40 
4.0 

14:56 
1.8 

20:50 
4.8 

s 

W 

26 

4:10 
0.9 

11:52 
3.3 

16:50 
2.7 

21:40 
8.6 

E     F 

27 

2:28 
1.7 

8:04 
4.2 

14:35 
0.8 

20:63 
4.5 

I 

M 

27 

8:30 
1.0 

9:46 
8.6 

15:47 
2.4 

21:30 
4.0 

Th 

27 

6:40 
1.2 

14:00 
3.7 

18:35 
2.6 

23:50 
3.4 

S 

28 

3:18 
1.5 

8:58 
3.8 

16:21 
1.6 

21:31 
4.3 

Tu 

28 

4:40 
LI 

11:60 
8.1 

17:00 
2.7 

22:24 
8.8 

1^ 

28 

7:14 
LI 

15:02 
4.0 

20:16 
2.7 

■         •         ■ 

D 

S 

29 

4:09 
1.4 

9:58 
3.5 

16:13 
2.0 

22:13 

4.1 

W 

29 

6:10 
LO 

14:18 
3.6 

18:40 
2.8 

23:56 

3.8 

s 

29 

1:54 
3.6 

8:27 
0.9 

15:40 
4.2 

21:16 
2.3 

M   30 

6:17 
1.3 

11:47 
3.2 

17:28 
2.6 

23:12 
4.0 

8  Th 

30 

7:36 
0.8 

15:28 
3.8 

20:16 
2.7 

•  •         • 

•  •         • 

S 

30 

3:02 
4.0 

9:20 
0.7 

16:10 
4.4 

21:52 
1.8 

Tu 

31 

6:38 
1.0 

14:08 
8.4 

18:49 
2.8 

■         ■         « 

F 

31 

1:38 
3.9 

8:44 
0.4 

16:10 
4.1 

21:16 
2.7 

1 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparisoA  of  consecutiye  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  W^ater,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.8  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  136th  meridian  £. ;  Oi>  is  midnight,  12t>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  3:47  p.  m. 

#,  new  moon;  ^,  1st  quar.;  0«  ^ull  moon;  (^,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

1 

• 

a 

8 

,53 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

s 

o 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

Day of— 

Time  and  Height  of  Hi| 
Low  Water. 

fhand 

W.  Mo. 
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The  tides  are  placed  in  the  order  of  oceurt-ence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feetand  tenths,  are  reckoned 
from  >fean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.8  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart. 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  CosmopoliUin  Standard,  135th  meridian  E.:  0">  is  midnight,  r2«>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.m.),  all  greater  are  in  the  aftermwn  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.m. 

#,  new  moon;  ^,  Ist  quar.;  Q.  ^"11  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  m  apogee  or  perigee. 
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9  '28 

■1:15 

"ti 

''S 

23fl9 

M  28 

4:3H 
2.2 

10:02 

'71 

2338 

iTh  28 

0:03 

11:51      Ifl- 

'^ 

S|29 

t1 

Vt 

6.9 

2855 

Tu  29 

6-a 

'"6" 

17:« 

3)    F'29 

»■« 

«;» 

13»    1.^.; 

M'30 

S:25 
■i5 

10:63 

18:00 

W  30 

0:2H 

«]« 

ll-» 

18:38 

EJSJSO 

1:87 

iM 

14:12      S.^. 

J' 

Th  31 

1:22 

19:46 

1 

h  their  t 

theflrs 

1 

Th 

etld 

eaareplKcillnlbeord 

rol  occurrence,  wl 

line  and 

elahlao 

n  the  aecond  tin 

or  uch  div 

sSt 

heights  will  tnillcale  whe 

lheritii.higliorlow«a 

er.    ThehelKhtal 

feet  and 

.r.^t<.n;<l 

er,  whkh  l>  ..pfruxiniace 

F  the  da 

Cy  Charts 

leel  iH'l 

w  mean  wh  le 

vel.    To  find  the  d 

pthol  * 

tCT,  add  the  tabular  heiKht  W  the 

on  liiert-r 

unleBs  a  m 

HUH  (-)  sign  IB  before  the  height,  in  which 

rac'l  it. 

The  tin 

tandard.  135th  mer 

aianEjjC 

If  mid 

nlght,12"lsnooQ:allhoQtB 

letBthan 

(«.m.l,»ll 

greater  i 

ftii(p.in.}indwhe 

nedby 

2  give 

heUmesafierno™ 

;  torlnilMce.  15 

«l»3:fiB.iii, 

•,  new 

P^ZIoi 

full  moon;  tf,  Bd 

uar.:  E. 

n  thee 

qnalor;  N,  B.  moon 

larlhcal 

nonhornntholltie  1 

eqiHlor;  A 

n  Hpogee  or  perigee. 

._ 
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[                               JULY. 

AUGOST. 

~ 

~- 



- 

^  D»yof- 
i    W.  Mo. 

TIma  and  Heisbt  ot  E[gh  and 

J 

Dajrof- 

Time  and  Height  of  High  and 
Low  Water. 

1 

W.  Mo. 

8     1 

2:48       9:15      I6:S» 

"S 

F 

W      1 

To 

»» 

17:58 

s 

1 

'i"! 

«■» 

'%% 

"7^' 

■    jM     2 

^1  'T,  "S 

"S, 

^ 

Th.   2 

2.8 

6.5 

-6.1 

18:58 

8 

2 

1:16 
1.5 

^7^^ 

13:36 

20_«5 

Tu    3 

4:51      11:20     18KK 

■  F,   3 

1:12 

6:33 

B^ 

l»:42 

0 

M 

3 

^1*0 

S|06 

14:16 

203; 

PiW 

4 

0:11       5:49      12:14 

"iS 

0    S      4 

IM 

7:25 

18:43 
—0.9 

20:22 

Tu 

4 

2:47 

8:48 

14:56 

21:10 

iTh 

6 

2,0        7.1     — i.O 

S.0 

i  S     5 

2:30 
1.4 

VI 

—i.O 

S.t 

E 

Wj    5 

6,3 

9:22 

'*0^ 

8.1 

.a," 

6 

1:54       731      13:52 

20:82 

;M      6 

i.i 

"^^ 

—6.9 

Th 

6 

'Ts 

'T* 

8 

7 

2:37       8:17      1438 

8.4 

ITu    7 

3:44 

9:38 

i5ao 

—0.4 

22:12 

F 

7 

4S6 

1035 

16:35 

22:41 

8 

8 

3:19       9^a      15;!3 

21:5« 

W     8 

4:20 

10:20 

16:32 

22:48 

S 

8 

4:55 

ll:OS 

17KM 

^6"? 

IM 

9 

-      4:02       9:48      1BD7 

22:38 

E 

Th'  e 

4*8 

IIHB 

17:10 

28:26 

S 

■9 

5:29 

^T* 

»'i=^ 

:Tu 

10 

4:4«     10^      ia:W 
1.6        7.0        0.0 

23-^ 

F   10 

5*5 

''it 

17:47 

A 

M   10 

Vt 

1238 

18:02 

W 

11 

S    11 

Ta 

12^:28 

'^2^ 

C 

To|n 

T» 

13^ 

"i1 

Th 

12 

OM       6:19      12:28 

18:82 

c 

8|l2 

M2 

■7M 

13:tt 

19:10 

w 

12 

0:42 

8:M 

15K1S 

f'^" 

13 

■S       Tl      'S 

2.4 

A 

m]i3 

■^ 

2.0 

^^ 

^3!? 

N 

Th 

13 

Vi 

9:32 

16:40 

23:35 

S 

U 

Vb    *i?S  "bI 

20t29 
3.0 

Tu  14 

2:26 

ii 

'^S 

^^» 

P 

14 

*to 

10:46 

6.8 

s 

15 

a:a7       9:14      iOSB 

'S 

"W'l5 

3:41 

10:26 

17:42 

S 

15 

0:20 

saa 

"i1 

'Ti 

A    M 

16 

B.7      i,s      'is 

3.4 

N 

Thlie 

3.6 

4;&S 

5.4 

1.4 

'"^ 

8 

16 

2,3 

6,4 

1236 

7.8 

Tu 

17 

4:M      11«9      18:20 

F 

17 

"3^ 

5:56 

12:12 

19.1« 

M 

17 

I:1J 

7:10 

"o'o 

1938 

!w 

18 

0:22       5:32      11:56 

18:57 

1  s 

18 

1«) 

6:40 

12:66 

19:32 

• 

Tu 

18 

k 

T_:46 

13:58 

"^•i 

1     'Th 

19 

IKM       fl:17      12:87 
8.0        6,1        0,5 

0.8 

1  » 

19 

2.2 

6,7 

-0.8 

7.8 

E 

W 

19 

2:20 

'^ 

14:35 

8.8 

N    F 

20 

If,       «-'J      13-'J 

19:57 

•  M  20 

1.6 

8:00 

^" 

*«." 

Th 

20 

-S" 

»iM 

-6.6 

T5 

•    6 

21 

T.    T.  i3i^ 

*ti^ 

Tu  21 

2:45 

838 

14:54 

21:14 

F 

21 

SM 

%**7 

16:63 

21:56 

S 

22 

2.1        0.7     -O.S 

"s'? 

W   22 

6.6 

^tI 

^^ 

"g" 

P 

S'22 

-iu 

"s^ 

'0I 

22:28 

M 

23 

SSB       8:4S      15flS 

21:38 

E  Th'23 

8:ft4 

9:58 

-6.1 

T2 

S|23 

4" 

'Ta 

17OT 

^6^ 

Tu 

24 

'i^       '7^     ^?4 

8.2 

F   24 

S 

'"71 

0.8 

7.7 

M   24 

6,2 

"7^ 

18A4 

28'4J 

V.' 

ffi 

4:13      lOflJ      18:28 

^8^ 

!  S  .25 

5:15 

11:20 

17:29 

23:40 

^ 

Tu'25 

634 

'^o'e 

"3''o 

'Th 

26 

4A4      loao      17:10 

23:82 

1  8    26 

6fl2 

12^0 

18:15 

8 

W  26 

0:16 

VI 

14:37 

21:00 

|E     F 

27 

1.0       6,S       i'.i 

J  sr27 

6.4 

6.9 

13:27 

2.8 

Th27 

6,2 

9KN 
L5 

5.7 

3.2 

s 

28 

MS       830      12^7 

18:43 

JTu  28 

l." 

8:09 

11:54 

20:54 

F   28 

4:18 

10:35 

"e*! 

■  i    s 

29 

1*2       7:30      liM 

2.i 

W  29 

5.5 

»S» 

1635 

23:08 

S    29 

?! 

'S 

11:4.-. 

18:30 

31 

30 

2M       8:89      15:12 

21:12 

S  Th  30 

4:15 

10:40 

17:58 

S    30 

0:50 

633 

12:40 

19:07  ■ 

'i- 

31 

8*9       9-51      16:40 

22:50 

F   31 

0:21 

5:M 

11:54 

18:52 

"\ 

The  an 

Krtff 

.Tnleaam. 
TheUi 

a.  sen 

Mare  placed  In  tbe  order  of  o<:currence.  vi 

Lower  Low  Water,  which  la  approilmalc 
Oteetbelowmeanscalevel.    To  And  the  cl 
na>  (-)  rign  li  belore  the  helKht,  In  which 

grealer  are  In  t£e  afternoon  ( p.  m.|  and  wh 
moon;  J.  ]«  quar.;  Q.  full  moon;  I.  3d 
P,  moon  In  apogee  or  perigee. 

h  their  times  on  the  flmt  line  and  helghU  0 
her  11  is  high  or  low  waler.    The  heights,  in 
y  the  daliim  ol  Muodlofni  on  the  Admira 

filh  of  waler.  add  the  tabular  height  to  the 

Ian  B.:»ts  midnight,  I2»  is  noon;  all  houn 
ndlmlnlshed  by  Wglyelhe  tlmea  alter  noon 

n  the  second  line  of  each  day; 
Icct  and  tenths,  are  reekoned  ' 
ly  Charts  for  this  region  and 
•Kiandings  given  on  the  ckart, 

essthBnl2areln  the  forenoon 
for  InaUDoe,  15:47  is3:47p.m. 
farthest  north  or  aonth  o(  the 

i 
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OCTOBER. 

NOVEMBER. 

• 

DECEMBER. 

■ 

o 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

W.  Mo. 

1 

W. 

Th 

Mo. 
1 

W. 

Mo. 

1 

M 

1 

1 

1:22 
1.1 

7:20 
7.6 

18:26 
0.3 

19:39 
7.7 

O 

1:60 
0.0 

8:12 

7.8 

14:20 
1.1 

20:08 
7.5 

O 

S 

1:62 
-0.3 

8:26 
7.6 

14:29 
2.0 

20:a5 
6.S 

O  Tu 

2 

1:62 
0.6 

7:58 
7.9 

14:07 
0.2 

20:16 
7.9 

F 

2 

2:17 
-0.3 

8:42 
7.8 

14:46 
1.8 

20:32 
7.3 

A 

1» 

2 

2:22 
—0.3 

8:65 
7.7 

14:62 
2.1 

20:29 
6.6 

£ 

W 

3 

2:24 
0.1 

8:38 
8.0 

14:89 
0.2 

20:40 
7.9 

S 

3 

2:48 
—0.8 

9:10 
7.8 

16:10 
1.6 

20:58 
7.0 

M 

3 

2:63 
—0.8 

9:26 

7.8 

15:15 
2.1 

20:!iO 
6.4 

Th 

4 

2:50 
-0.1 

9:08 
8.1 

16:07 
0.6 

21:07 
7.7 

A 

s 

4 

8:16 
-0.2 

9:40 
7.7 

15:82 
1.8 

21:16 
6.7 

N 

Tu 

4 

8:25 
—0.1 

9:69 
7.8 

16:46 
2.2 

21:12 
6.3 

F 

5 

8:18 
—0.1 

9:82 
7.9 

15:86 
0.9 

21:30 
7.4 

M 

5 

8:46 
0.1 

10:16 
7.5 

16:68 
2.1 

21:36 
6.3 

W 

5 

4H)0 
0.2 

10:86 
7.7 

16:19 
2.2 

21:44 

6.1 

S 

6 

3:46 
0.0 

10:04 
7.6 

16:00 
1.4 

21:64 
7.0 

N 

Tu 

6 

4:18 
0.4 

10:64 
7.8 

16:80 
2.4 

21:68 
6.0 

Th 

6 

4:85 
0.6 

11:15 
7.4 

16:69 
2.8 

2225 

5.9 

» 

7 

4:15 
0.3 

10:36 
7.8 

16:26 
1.9 

22:16 
6.6 

W 

7 

4:66 
0.9 

11:86 
6.9 

17:07 
2.6 

22:30 
6.6 

F 

7 

6:16 
1.1 

12:00 
7.1 

17:50 
2.4 

23r20 
5.6 

A 

M 

8 

4:60 
0.7 

11:18 
6.9 

16:62 
2.4 

22:36 
6.0 

Th 

8 

6:40 
1.6 

12:28 
6.6 

17:68 
8.0 

28:18 
6.1 

S 

8 

6:17 
L6 

12:52 
6.7 

18:64 
2.6 

•        •       • 
■        ■       • 

Tu 

9 

6:26 
1.2 

12.-00 
6.4 

17:24 

2.8 

28:00 
6.4 

c 

F 

9 

6:88 
2.0 

18:80 
6.1 

19:18 
8.2 

«        •        • 
•        •        ■ 

(L 

8 

9 

0:88 
6.4 

7K)9 
2.1 

13:49 
6.3 

20119 
2.4 

N 

W 

10 

6:12 
1.7 

12:57- 
5.9 

18:10 
8.3 

28:84 
4.9 

S 

10 

0:42 
4.8 

7:60 
2.8 

14:46 
6.0 

21K)8 
8.2 

M 

10 

2:11 
6.4 

8.-27 
2.4 

14:61 
6.2 

21.-25 
2.0 

c 

Th 

11 

7:14 
2.2 

14:12 
6.6 

19:49 

8.8 

■          a          • 
•          •          • 

s 

11 

8:00 
4.9 

9:19 
2.8 

16:66 
6.1 

22:22 
2.6 

£ 

Tu 

11 

8:87 
5.8 

9:50 
2.4 

16K)1 
6.8 

22.-27  ' 
1.4 

F 

12 

0:56 
4.5 

8:40 
2.4 

16:43 
6.5 

22:31 
8.6 

M 

12 

4:82 
6.6 

10:39 
2.0 

16:64 
6.6 

23:16 
L6 

W 

12 

4:64 
6.4 

ll:Ot 
2.1 

17.-01 
6.6 

23:24 
0.5 

S 

13 

8:60 
4.8 

10:06 
2.1 

16:62 
6.0 

28:80 
2.8 

£ 

Tu 

13 

6:27 
6.6 

11:40 
L6 

17:47 
7.0 

28:69 
0.7 

Th 

13 

6:64 
7.1 

12:06 
1.9 

17:62 
7.0 

•  •       • 

•  •        ■ 

s 

14 

6:11 
6.6 

11:16 
1.6 

17:44 
6.6 

■        •        • 
•        ■        • 

W 

14 

6:17 
7.4 

12*.80 
LO 

18:30 
7.6 

•  •        ■ 

•  ■        • 

F 

14 

0:15 
-0.5 

6:48 
7.8 

12:M 
1.6 

18:38 
7.4 

M 

16 

0:0b 
1.9 

6:06 
6.6 

12:10 
0.9 

18:25 
7.2 

Th 

15 

0:41 
-0.2 

7K» 

8.2 

18:16 
0,7 

19K)8 

7.8 

P 

S 

15 

1:00 
—1.0 

7:35 
8.4 

13:42 
1.4 

19r25 
7.6, 

Tu 

16 

0:40 
1.0 

6:48 
7.4 

12:67 
0.4 

19:09 
7.7 

• 

F 

16 

1:20 
—1.0 

7:48 
8.8 

18:66 
0.6 

19:46 
8.0 

• 

s 

16 

1:46 
—1.6 

8:21 

8.8 

14.-24 
1.3 

20.07 

1. 1 

£ 

W 

17 

1:16 
0.2 

7:28 
8.1 

13:88 
»  0.0 

19:42 

8.1 

P 

S 

17 

2:04 
—1.6 

8:80 
9.1 

14:86 
0.7 

20:22 
8.0 

8 

M 

17 

2:80 
— L8 

9:06 
8.9 

lb:m 
1.3 

20:50 

1. 1 

• 

Th 

18 

1:62 
—0.6 

8:05 
8.8 

14:16 
—0.2 

20:16 
8.3 

H 

18 

2:46 
—1.7 

9:14 
9.2 

16:14 
0.9 

21KX2 

7.8 

Tu 

18 

8:16 
—1.6 

9:60 

8.8 

16:50 
1.3 

21:34  1 

7.4 

F 

19 

2:26 
-1.0 

8:44 
9.1 

14:62 
0.0 

20:48 
8.2 

S 

M 

19 

3:28 
—1.6 

10K» 
8.9 

16:68 
1.8 

21:40 
7.4 

W 

19 

4:00 
—1.2 

10:36 

8.5 

16:35 
1.6 

22ia) 
7.0, 

P 

S 

20 

8H)4 
-1.2 

9:27 
4.1 

16:30 
0.4 

21:22 
7.9 

Tu 

20 

4:12 
—1.1 

10:48 
8.4 

16:42 
1.7 

22:26 
6.8 

Th 

20 

4:47 
—0.6 

11:20 
8.1 

17:27 
1.7 

23:14 

6.6 

s 

21 

3:42 
—1.1 

10:12 

8.8 

16:10 
0.9 

21:68 
7.4 

W 

21 

6:00 
—0.4 

11:40 
7.8 

17:88 
2.2 

28:18 
6.2 

F 

21 

6:36 
0.3 

12:10 
7.6 

18:23 
2.0 

•        •       ■ 
■        •       • 

M 

22 

4:27 
-0.8 

11:00 
8.8 

16:62 
1.6 

22:86 
6.8 

Th 

22 

6:65 
0.4 

12:88 
7.1 

18:50 
2.7 

•  ■        • 

•  ■        ■ 

i'S 

22 

0:17 
6.0 

6:83 
1.2 

13.-M 
6.9 

19i4 

2.1 

S 

Tu 

23 

5:17 
-0.1 

11:64 
7.5 

17:46 
2.3 

23:26 
6.0 

D 

F 

23 

0:80 
6.6 

7:00 
L8 

18:46 
6.6 

20:16 
2.8 

i « 

23 

1:33 
6.7 

7:41 
2.1 

14:00 
6.3 

20::B 
2.1 

3) 

W 

24 

6:12 
—0.4 

12:57 
6.8 

18:69 
3.0 

•         •        • 

8 

24 

2:11 
6.4 

8:18 
1.9 

15.-00 
6.2 

21:30 
2.6 

M 

24 

2:55 
5.5 

9:01 
2.6 

1&K)6 
6.1 

21:43 
1.9 

Th 

1 

25 

0:86 
6.4 

7.-22 
1.8 

14:18 
6.1 

21:00 
3.3 

S 

25 

8:46 
6.5 

9:46 
2.2 

16:06 
6.1 

22:89 
2.1 

Tu 

1 

25 

4:29 
5.6 

10:30 
2.9 

16:13 
6.0 

22:45 
1.6 

F 

26 

2:27 
6.2 

8:48 
1.8 

15:49 
6.9 

22:40 

2.8 

£ 

M 

26 

6:00 
5.8 

11:09 
2.1 

I7i» 
6.4 

28:80 
1.6 

W 

26 

5:49 
6.7 

11:48 
2.8 

17:11 
6.2 

23:36 

1.1 

S 

27 

4:16 
5.6 

10:20 
1.8 

17:02 
6.3 

28:36 

2.1 

Tu 

27 

6:08 
6.3 

12:16 
1.9 

18:01 
6.8 

•        •        ■ 
■        «        • 

Th 

27 

6:43 
6.1 

12:47 
2,7 

18«) 
6.3 

•  •       • 

•  •       • 

s 

1 

28 

6:31 
6.2 

11:33 
1.6 

17:65 
6.7 

•         •         • 

w 

28 

0:12 
0.9 

6:50 
6.7 

18:08 

1,8 

18:35 
6.9 

F 

1 

28 

0:20 
0.7 

7:20 
6.4 

13:29 
2.6 

18:41^ 
6.4 

,M 

29 

0:12 
1.5 

6:22 
6.7 

12:29 
1.2 

18:37 
7.1 

Th 

29 

0:61 
0.4 

7:27 
6.9 

18:86 
1.8 

19:10 
7.0 

A    S 

29 

0:58 
0.3 

7:61 
6.7 

2.6 

19:1^ 
6..^ 

e'tu 

1 

30 

0:48 
0.9 

7:02 
7.2 

13:16 
0.9 

19:14 
7.4 

F 

30 

1:28 
0.0 

8:00 
7.2 

14:06 
1.9 

19:40 
7.0 

1  ^ 

30 

1:82 
0.0 

8:16 
7.1 

14.^ 
2.4 

19:4: 

6..T 

,w 

31 

1:22 
0.4 

7:40 
7.6 

13:60 
0.9 

19:44 
7.5 

1 

• 

CM 

31 

2:04 
—0.2 

8:42 
7.4 

14:45 
2.3 

20:15 
6.5 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  Is  high  or  low  water.  The  heignts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  reflion,  and 
which  is  4.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  uie  chan. 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  186th  meridian  E. ;  0>>  is  midnight,  V2^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  instance,  16:47  is  8:47  p.  hl 

#,  new  moon;  ^,  1st  quar.;  Q*  full  moon;  ^,  8d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANl 

JARY. 

d  Height  of  Hl| 
Low  Water. 

FEBRUARY. 

MARCH. 

d  Day 

a    W. 

of— 
Mo. 

1 

Time  am 

?hand 

• 

a 

s 

a 

Day 
W. 

Th 

of— 
Mo. 

1 

Time  and  Height  of  High  and 
Low  Water. 

• 

G 

s 

A 

Day  of— 
W.  'mo. 

Time  and  Height  of  High  and 
Low  Water. 

126 
0.8 

7:28 
9.1 

14:12 
8.1 

19:13 
8.1 

I 

2:25 
2.2 

8:18 
9.2 

16:16 
2.0 

20:48 
7.3 

Th 

1 

1:20 
2.0 

6:68 
9.8 

18:62 
1.6 

19:27 

8.1 

ETu 

2 

2:09 
1.0 

8:12 
9.1 

16K» 
2.9 

20:10 
7.6 

F 

2 

8K)9 
2.9 

9:02 
9.0 

16K)5 
1.9 

21:48 
7.0 

F 

2 

2:00 
2.6 

7:40 
9.0 

14:38 
1.6 

20:20 

7.7 

iw 

3 

2:62 
1.8 

8:66 
9.0 

15:68 
2.6 

21:10 
7.2 

S 

3 

8:68 
8.6 

9:48 

8.8 

16:68 
1.7 

22:47 
6.7 

D 

S 

3 

2:43 
3.2 

8:25 

8.8 

15:26 
1.6 

21:15 
7.4 

A  Th 

1 

4 

8:40 
2.6 

9:40 
9.0 

16:46 
2.3 

22:12 
6.9 

S 

4 

4:63 
4.0 

10:86 
8.7 

17:62 
1.6 

28:63 
6.7 

s 

4 

8:82 
8.8 

9:09 
8.6 

16:16 
1.5 

22:18 
7.1 

1 

5 

4:27 
8.2 

10:80 
8.9 

17:88 
1.9 

28:19 
6.7 

M 

5 

6:69 
4.4 

11:26 
8.6 

18:47 
1.2 

■        •         • 
•        ■         • 

N 

M 

5 

4:29 
4.2 

9:69 
8.3 

17:10 
1.5 

23:22 
7.0 

S 

6 

6:26 
8.8 

11:17 
8.9 

18:81 
.1-4 

•  •         • 

•  •         • 

N 

Tu 

6 

0:66 
6.9 

7:06 
4.6 

12:17 
8.6 

19:41 
0.8 

Tu 

6 

6:36 
4.6 

10:53 
8.2 

18:08 
L8 

•  •         « 

•  ■         • 

1 

s 

7 

0:22 
6.7 

6:80 
4.1 

12:02 
8.9 

19:23 
1.0 

W 

7 

1:61 
7.2 

8:06 
4.6 

18:10 
8.7 

20:81 
0.4 

W 

7 

0:26 
7.2 

6:42 
4.6 

11:61 

8.2 

19K» 
LI 

IM 

8 

1:28 
7.0 

7:88 
4.4 

12:60 
8.9 

20:12 
0.6 

Th 

8 

2:42 
7.6 

9:04 
4.4 

14:01 
8.9 

21:20 
0.0 

Th 

8 

1:20 
7.6 

7:42 
4.3 

12:50 

8.4 

20:08 
0.8 

Tu 

9 

2:17 
7.8 

8:31 
4.5 

18:87 
9.0 

21:00 
0.1 

0 

F 

9 

8:29 
8.1 

9:66 
4.1 

14:62 
9.1 

22K)8 
—0.3 

F 

9 

2:11 
7.9 

8:87 
3.9 

13:46 
8.6 

20:66 
0.6 

N    W 

10 

3K)8 
7.7 

9:26 
4.4 

14:24 
9.1 

21:46 
—0.3 

8 

10 

4:11 

8.4 

10:41 
8.7 

15:48 
9.2 

22:63 
—0.3 

S 

10 

2:66 

8.4 

9:27 
8.4 

14:40 
8.9 

21:46 
0.6 

O  Th 

; 

11 

8:66 
8.0 

10:17 
4.3 

15:10 
9.1 

22.-29 
—0.6 

H 

11 

4:63 
8.8 

11:27 
3.2 

16:38 
9.8 

28:38 
-0.1 

0 

s 

11 

8:38 

8.7 

10:12 
2.8 

16:82 
9.2 

22:32 
0.6 

'  F   12 

4:40 
8.4 

11:06 
4.1 

16:68 
9.2 

28:12 
-0.7 

:m 

12 

6:35 
9.2 

12:10 
2.7 

17:28 
9.2 

•         •         • 
■         ■         ■ 

K 

M 

12 

4:18 
9.0 

10:66 
2.2 

16:28 
9.4 

28:18 
0.8 

S!13 

6:22 

8.8 

11:50 
3.8 

16:46 
9.1 

28:66 
—0.6 

£ 

Tu 

13 

0:24 
0.3 

6:15 
9.3 

12:62 
2.3 

18:15 
9.1 

P 

Tu 

13 

4:67 
9.2 

11:89 
1.6 

17:12 
9.6 

•  •        • 

•  •        • 

8;  14 

1      1 

6:06 
9.1 

12:87 
8.6 

17:86 
9.0 

■  ■        ■ 

■  •        ■ 

P 

W 

14 

1:06 
0.9 

6:65 
9.3 

13:87 
L9 

19:08 

8.8 

W 

14 

0:02 
1.2 

6:37 
9.4 

12:22 
1.2 

18:02 
9.4 

:  M !  16 

0:40 
—0.2 

6:47 
9.8 

13:24 
8.2 

18:28 
8.7 

Th 

15 

1:61 
1.6 

7:86 
9.3 

14:24 
1.6 

20:06 

8.4 

Th 

15 

0:47 
1.7 

6:18 
9.3 

18:06 
0.8 

18:54 
9.1 

E  Tu  16 

1:26 
0.3 

7:30 
9.3 

14:10 
2.8 

19:22 
8.4 

c 

F 

16 

2:37 
2.4 

8:20 
9.1 

15:15 
1.3 

21:05 

8.0 

F 

16 

1:31 
2.4 

7:00 
9.2 

18:63 
0.6 

19:60 

8.7 

W   17 

2:12 
1.0 

8:13 
9.3 

14:67 
2.4 

20:20 
8.1 

S 

17 

8:26 
3.2 

9:07 
9.0 

16:08 
1.1 

22:10 
7.5 

d 

.  S 

17 

2:20 
8.0 

7:45 
9.1 

14:48 
0.6 

20:47 
8.2 

C  Th 

1 

18 

8H)0 
1.8 

8:68 
9.2 

15:47 
2.0 

21:25 

7.8 

s 

18 

4:22 
3.9 

9:66 
8.9 

17:06 
0.9 

28:20 
7.3 

S 

s 

18 

3:10 
8.6 

8:30 
8.9 

16:89 
0.7 

21:48 
7.7 

F    19 

1 

8:49 

2.7 

9:44 
9.0 

16:42 
1.6 

22:83 
7.4 

s 

M 

19 

6:26 
4.3 

10:48 
8.9 

18H)8 
0.7 

•        »         ■ 
■         •         ■ 

M 

19 

4:04 
4.1 

9:22 
8.7 

16:36 
0.8 

22:62 
7.4 

P 

S 

20 

4:44 
8.6 

10:31 
8.9 

17:40 
1.1 

23:42 
7.2 

Tu 

20 

0:26 
7.2 

6:29 
4.6 

11:46 
8.8 

19:09 
0.6 

Tu 

20 

6:03 
4.3 

10:20 
8.5 

17:37 
1.0 

28:65 
7.8 

S    21 

6:50 
4.0 

11:20 
9.0 

18:37 
0.6 

•         •         • 
■         •         • 

W 

21 

1:26 
7.2 

7:38 
4.5 

12:42 

8.8 

20:06 
0.3 

W 

21 

6:09 
4.3 

11:22 
8.8 

18:39 
1.1 

•  •         • 

•  •         • 

MI22 

,           1 

0:49 
7.2 

6:66 
4.4 

12:12 
9.1 

19:36 
0.1 

Th  22 

2:16 
7.6 

8:32 
4.2 

13:39 
8.9 

21:00 
0.2 

Th 

22 

0:62 
7.4 

7:11 
4.1 

12:26 

8.3 

19:89 
LI 

1  S  !  Tu  23 

1:60 
7.3 

7:55 
4.5 

13:03 
9.2 

20:30 
—0.3 

• 

F    23 

8:08 

7.8 

9:26 
3.8 

14:34 
9.0 

21:49 
0.2 

F 

23 

1:41 
7.7 

8:08 
3.6 

13:27 

8.4 

20:32 
1.2 

.  W  24 

1 

2:43 
7.6 

8:52 
4.5 

13:56 
9.3 

21:21 
—0.6 

S|24 

3:45 
8.2 

10:14 
3.2 

15:25 
9.1 

22:32 
0.3 

S 

24 

2:25 
8.2 

9:00 
3.0 

14:22 
8.6 

21:22 
L3 

•  Th  25 

3:33 
7.9 

9:47 
4.2 

14:46 
9.4 

22:10 
—0.6 

S    25 

4:24 

8.6 

11:00 
2.7 

16:15 
9.0 

23:17 
0.6 

• 
K 

s 

25 

3:05 

8.6 

9:48 
2.3 

16:14 
8.7 

22:09 
L4 

F    26 

1 

4:17 
8.2 

10:38 
3.9 

16:36 
9.4 

22:.'>5 
—0.5 

E 

M 

26 

6:02 
9.0 

11:42 
2.3 

17:02 
8.9 

23:57 

1.0 

M  26 

3:46 

8.9 

10:32 
1.8 

16:02 
8.9 

22:50 
L6 

1  S    27 

4:89 
8.4 

11:23 
3.5 

16:27 
9.2 

23:39 
-0.3 

Tu'27 

1 

5:40 
9.2 

12:26 
1.9 

17:50 

8.8 

•  •         • 

•  •         > 

Tu  27 

4:21 
9,2 

11:14 
1.3 

16:60 
8.9 

23:3;i 
L9 

S    28 

5:38 
8.9 

12:12 
3.1 

* 

17:15 
8.9 

•  ■         ■ 

•  •         • 

w 

28 

0:40 
1.4 

6:19 
9.8 

13:10 
1.7 

18:37 
8.5 

W   28 

6:01 
9.3 

11:55 
1.1 

17:34 
8.9 

•  •         • 

•  •         • 

'        M   29 

0:20 
0.2 

6:18 
9.1 

12:58 
2.8 

18:05 
8.6 

1 
1 

A 

Th  29 

0:15 
2.2 

5:40 
9.2 

12:37 
0.9 

18:20 

8.7 

E    Tu  30 

1:02 
0.8 

6:57 
9.2 

13:43 
2.6 

18:55 
8.2 

F    30 

0:57 
2.7 

6:20 
9.1 

13:18 
0.8 

19:08 
8.5 

W !  31 

1:42 
1.4 

7:37 
9.8 

14:30 
2.2 

19:48 

7.8 

8    31 

1:40 
8.2 

7:00 
8.9 

14:04 
0.9 

19:58 

8.2 

The  tides  are  placed  In  the  order  of  occurrence,  with  their  time«  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comMrtson  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
irnm  Mean  Ix)wer  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  6.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unlessa minus  (-)  sign  is  before  the  height,  in  which  case  subtract  it. 

r  *J^*^r®  **°*®  ^^^^  ^*  '^^^^  ^e&n  Local  Civil,  for  the  meridian  117°  52'  E.;  0»>  is  midnight,  12«»  is  noon;  all  hours  less  than  12  are 
In  the  forenoon  (a.  m.  )„  all  greater  are  in  the  af  terncKin  (p.  m. )  and  when  diminislied  by  12  give  the  times  after  noon;  for  instance, 
l.'>:47Is3:47p.m. 

#.  new  moon;  })  l.st  quar.;  Q,  full  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
eciuator;  A,  P,  moon  in  apogee  or  perigee. 
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- 

APRIL. 

MAY. 

JUNE.                               1 

c  Day  of— 

c 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 
1 

W. 
F 

Mo. 

S 

1 

2:27 
3.6 

7:45      14:48 
8.6         1.0 

20:61 
7.9 

Tu 

3:06 
4.0 

8K)1 
8.1 

15:08 
0.9 

21:20 
8.4 

1 

4:30 
3.4 

9:38 
7.4 

16:20      2255 
L8        H.l 

N|M 

2 

3:18 
4.0 

8:32      15:37 
8.2         1.2 

21:49 

7.8 

1> 

W 

2 

4:01 
4.1 

8:67 
7.7 

15:56 
1.2 

22:14 
8.3 

E 

S 

2 

6:22 
2.9 

10:47 
7.5 

17:18      23r2.5 
2.4        8.7 

Tu 

3 

4:15 
4.2 

9:25      16:30 
8.0         1.4 

22:60 
7.7 

Th 

3 

4.57 
3.9 

10:00 
7.6 

16:63 
1.6 

28:18 
8.8 

s 

3 

6:17 
2.8 

11:56 
7.6 

1830    .    .    . 
2.9    .    . 

W 

4 

5:18 
4.3 

10:24      17:30 
7.8         1.5 

23:50 

7.8 

F 

4 

6:53 
3.6 

11:08 
7.6 

17:64 
L9 

•  •         • 

•  •         • 

M 

4 

0:18 
8.7 

7:10 
L7 

13:01      19:22 
7.9        3.3 

Th    5 

1 

6:20 
4.2 

11:29      18:31 
7.8         1.6 

•         •         ■ 
■         •         • 

S 

5 

0:06 

8.4 

6:48 
8.0 

12:16 
7.7 

18:66 
2.2 

Tu 

5 

0:58 
8.9 

8:02 
0.9 

14.-00      20r22 
8.1         3.5 

F 

6 

0:45 
8.0 

7:17      12:82 
3. 8         8. 0 

19:32 
1.5 

£ 

s 

6 

0:53 
8.6 

7:40 
2.4 

13:18 
8.2 

19:66 
2.4 

P 

W 

6 

1:42 
9.2 

8:50 
0.1 

14:57      21:1^ 
8.4        3.7 

S 

7 

1:31 
8.3 

8:10      13:33 
3.2         8.3 

20:29 
L5 

M 

7 

1:38 

8.7 

8:28 
1.6 

14:16 
8.6 

20:62 
2.6 

O  Th 

7 

2:26 
9.4 

9:38 
—0.6 

15:49      '22:10 
8.6        3.9 

E 

s 

8 

2:17 
8.6 

8:58      14:30 
2. 5         8. 8 

21:20 
1.5 

o 

Tu 

8 

2:20 
8.9 

9:16 
0.8 

16K)9 
9.0 

21:44 
2.7 

8     F 

8 

3:11 
9.6 

10:25 
—1.0 

16:38      23:01' 
8.7        8.9 

O  M 

9 

3:00 
8.9 

9:45      15:22 
1.8         9.3 

22:09 
1.6 

p 

W 

9 

3:02 
9.2 

10:02 
0.1 

16:02 
9.3 

22:83 
8.0 

S 

1 

9 

8:56 
9.6 

11:12 
— L2 

17:25      23:47 
8.8        3.y 

P 

Tu  10 

3:40 
9.1 

10:27      16:12 
1.1         9.6 

22:66 
1.8 

Th 

10 

3:43 
9.4 

10:46 
—0.5 

16:61 
9.4 

28:22 
8.2 

S 

10 

4:42 
9.5 

11:57 
—1.1 

18:11    .    .    .1 
8.9    ..    . 

W   11 

4:20 
9.2 

11:10      IIM 
0.5         9.6 

23:42 
2.2 

F 

11 

4:25 
9.5 

11:32 
—0.8 

17:40 
9.4 

•  •        • 

•  •         « 

M 

11 

0:36 
8.9 

6:28 
9.2 

12:43      18:^=- 
—0.7         D.U 

Th  12 

5:00 
9.3 

11:55      17:52 
0.1         9.6 

•  •         • 

•  •         « 

S 

8 

12 

0:08 
3.5 

5:08 
9.6 

12:17 
—0.8 

18:28 
9.2 

Tu  12 

1 

1:25 
3.8 

6:20 
8.9 

13:30      19:¥) 
—0.2         H.^ 

F 

13 

0:28 
2.6 

5:42      12:40 
9.4     —0.2 

18:43 
9.2 

S 

13 

0:66 
3.7 

6:63 
9.8 

13:03 
—0.7 

19:16 
9.0 

W 

13 

2:15 
3.6 

7:12 

8.4 

14:15      2i>ri> , 
0.5        J^.f 

S    14 

1 

1:15 
3.1 

6:23      13:27 
9.2     —0.2 

19:35 

8.8 

M 

14 

1:44 
3.8 

6:42 
9.0 

13:51 
—0.2 

20:06 
8.7 

C  Th 

14 

8:08 
8.3 

8:08 
7.8 

15:02      21:11 
1.3        8.S 

S    S    15 

2m 

3.5 

7:10      14:16 
9.0         0.0 

20:27 
8.4 

cl  Tu  15 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  dAv. 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  In  feet  and  tenths,  are  reckone<l 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  tms  region,  and 
which  is  5.2  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  j       -  - 


unle.«is  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 


height  to  the  soundings  given  on  the  chart. 


The  time  used  Is  Taku  Mean  Local  Civil,  for  the  meridian  117°  52'  E.:  O**  is  midnight,  ri*-  i8  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  bv  12  give  the  times  after  noon;  for  lnstant'€. 
15:47  is  3:47  p.m. 

#,  new  moon;  }),  1st  quar.;  Q.  full  moon;  (t,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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E 

lU|30 

1:26 
1.7 

7:40 
4.0 

13!35 
0.9 

20:26 
4.3 

F 

30 

2:40 
0.7 

9:28 
3.1 

13:48'     20:22 
1.7          5.2 

8 

30 

3:05 
0.3 

10:10 
2.8 

13:45      20:15 
1.9         5.0 

1 
1 

\V   31 

1 

2:05 
1.2 

8:29 
4.0 

14:05 
1.0 

20:46 
4.5 

§ 

M 

31 

3'.34 
0.0 

10:48. 
2.8 

14:16      20:47 
2.0         h.^ 

The  tid 
a  comparis 
from  Mear 
which  is  2. 
unless  a  m' 

ThetlE 
are  in  the 
instance,  1 

•,  new 

equator;  A 



ies  are  placed  in  the  order  of  occurrence,  wli 
on  of  consecutive  heights  will  indicate  whe 
I  Lower  Low  Water,  which  is  approximate! 
7  feet  below  mean  sea  level.    To  find  the  de 
Inus  (— )  sign  is  before  the  height,  in  which 

ae  used  is  Hongkong  Mean  Local  Civil,  for  t 
forenoon  (a.  m.),  all  greater  are  in  the  afte 
6:47  is  8:47  p.  m. 

'  moon;  }),  Ist  quar.;  O.  i^^  moon;  C>  8cl  Q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
ther  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 
V  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  reeion,  and 
pth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chan, 
cajie  subtract  it. 

he  meridian  114°  10'  E.;  0>>  is  midnight,  12»»  is  noon;  all  hours  leas  than  i: 
moon  (p.  m.)  and  when  diminished  by  12  give  the  tlmee  after  noon:  for 

uar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  sonlh  of  the 

SINGAPORE,  MALAY  PENINSULA,  1906. 


195 


1 

JANUARY. 

of— 

FEBRUARY. 

Time  and  Height  of  High  and 
Low  water. 

" 

MA] 

RCH.                              I 

\  Height  of  High  and 
Low  Water. 

c  Day  of— 

g 

S  1  W.  Mo. 

1  Time  and  Heirht  of  High  and 
Low  Water. 

• 

1 

Day 

1 

Day of— 

Tinieanc 

W. 

Mo. 

1 

W. 

Th 

Mo. 
1 

'M      1 

2:28 
6.5 

7:55 
2.7 

6.9 

20:26 
0.6 

1 

Th 

2:51 
6.7 

8:65 
2.1 

15:08 
5.9 

21:00 
2.2 

A 

1:35 
7.1 

7:36 
1.2 

18:52 
6.8 

19:46 
1.7 

E  Tu 

2 

3K)9 
6.3 

8:45 
2.8 

14:50 
6.3 

21:10 
1.8 

F 

2 

8:32 
6.4 

9:45 
2.2 

16:00 
5.3 

21:44 
2.8 

F 

2 

2KX) 
6.9 

8:12 
1.3 

14:82 
6.2 

20:15 
2.3 

W 

r 

3 

3:58 
6.2 

9:45 
2.9 

15:52 
6.7 

22K)0 
2.1 

S 

3 

4:16 
6.1 

10:42 
2.3 

17:20 
4.8 

22:36 
3.4 

1)    s 

1 

1 

3 

2:40 
6.6 

8:56 
1.5 

15:20 
5.5 

20:52 
2.9 

A 

Th 

4 

4:40 
6.1 

10:52 
2.9 

17:05 
5.2 

22:57 

2.8 

s 

4 

6:12 
5.9 

12:02 
2.3 

19:10 

4.8 

28:40 

8.8 

S 

4 

3:10 
6.8 

9:44 
1.8 

16:20 
4.9 

21:34 
3.5 

!           F 

5 

5:32 
6.0 

12:10 
2.7 

18:38 
6.1 

•           •           ■ 

M 

5 

6:18 
5.9 

18:32 

1.8 

20:43 
5.1 

•         ■        « 
■         •         « 

N 

M 

5 

4:05 
6.0 

10:50 
2.0 

18:08 
4.6 

22:38 

4.0 

s 

« 

0:00 
8.2 

6i» 

6.1 

18-.82 
2.2 

20:02 
5.2 

N  Tu 

6 

1:15 
4.0 

7:26 
6.1 

14:40 
1.2 

21:40 
6.5 

ITu 

6 

5:20 
6.7 

12:18 
1.9 

20:08 
4.9 

.     .     .  1 

S 

7 

1:12 
8.5 

7:26 
6.2 

14:28 
1.6 

21:08 
5.5 

w 

7 

2:36 
3.9 

8:26 
6.5 

15:20 
0.6 

22:18 
6.0 

W 

7 

0:20 
4.2 

6:45 

5.8 

13:55 
1.5 

21:10  ; 
5.4; 

M 

8 

2:18 
3.6 

8:18 
6.5 

15:12 
0.9 

21:54 

5.8 

Th 

1 

8 

3:35 
3.6 

9:14 
7.0 

16:00 
—0.1 

22:60 
6.4 

Th 

8 

2:16 
4.0 

8:00 
6.2 

14:58 
0.9 

21:48 
6.0 

Tu    9 

1 

3:00 
8.5 

8:58 
6.8 

15:48 
0.3 

22:30 
6.1 

G 

F 

9 

4:05 
3.1 

9:58 
7.5 

16:34 
—0.6 

28:20 

6.8 

F 

9 

3:10 
3.5 

9K)) 
6.9 

15:40 
0.3 

22:18 
6.5 

N    W 

o, 

10 

3:45 
3.3 

9:40 
7.2 

16:17 
—0.3 

28:04 
6.4 

s 

10 

4:40 
2.6 

10:40 
8.0 

17:10 
-0.9 

28:46 
7.0 

,  s 

10 

3:50 
2.8 

9:45 
7.5 

16:15 
—0.2 

22:60 
6.9 

Th  11 

4:08 
3.1 

10:12 
7.5 

16:50 
-0.7 

28:35 
6.6 

s 

11 

5:10 
2.1 

11:20 
8.3 

17:48 
—1.0 

•  •         • 

•  •         • 

o 

S 

11 

4:2.") 
2.0 

10:30 
8.0 

16:60 
-0.4 

23:18 
7.4 

!  F 

12 

5.-00 

2.8 

10:50 
7.9 

17:20 
—1.0 

•  •         ■ 

•  ■         « 

M 

12 

0:15 
7.2 

5:.50 
l.fi 

12K)0 
S.4 

18:20 
—0.8 

£ 

M 

12 

4:.58 
1.3 

11:10 

8.4 

17:24 
—0.4 

23:44 
7.6 

S 

13 

0:04 
6.8 

5:24 
2.6 

11:30 
8.0 

18:00 
^-1.1 

E  Tu 

1 

13 

0:50 
7.4 

6:30" 
1.3 

12:44 
S.3 

19:00 
—0.4 

p 

Tu 

13 

5:85 
0.7 

11:50 
8.5 

18:04 
—0.2 

[ 

•  •         ■ 

•  •         ■ 

8  114 

0:40 
6.9 

6:05 
2.4 

12:05 
8.1 

18:35 
-0.9 

p 

w 

14 

•    1:24 
7.4 

7:10 
1.1 

13:30 
7.9 

19:40 
0.4 

w 

14 

0:15 
7.8 

6:13 
0.4 

12:32 

8.4 

18:38 
0.3 

M   15 

1:16 
6.9 

6:44 
2.2 

12:53 
7.9 

19:20 
-0.5 

Th 

15 

2:00 
7.3 

7:58 
1.0 

14:20 
7.3 

20:22 
1.3 

Th 

15 

0:50 
7.7 

6:55 
0.2 

13:18 
8.0 

19:18 
1.1 

E 

Tu  16 

1:65 
7.0 

7:30 
2.1 

13:40 
7.6 

20:04 
0.1 

ClF 

16 

2:40 
6.9 

8:50 
1.2 

15:18 
6.6 

21:14 
2.3 

F 

16 

1:26 
7.5 

7:38 
0.2 

14:08 
7.3 

19:55  ! 
1.9! 

W 

17 

2:35 
6.9 

8:18 
2.1 

14:32 
7.0 

20:50 
0.9 

.  S 

1 

17 

8:30 
6.5 

9:50 
1.4 

16:35 
5.7 

2im 

3.2 

(£ 

S 

17 

2:04 
7.1 

8:25 
0.5 

15:a5 
6.5 

20:40 
2.8, 

C  Th 

18 

3:22 
6.7 

9:20 
2.1 

15:85 
6.3 

21:44 

1.8 

s 

18 

4:28 
6.2 

11:14 
1.5 

18:38 
5.1 

23:30 
3.9 

s 

s 

18 

2:56 

6.8 

9:25 
0.9 

16:26 
6.6 

21:35 
3.6 

,F 

19 

4:15 
6.3 

10:24 
2.0 

16:58 

5.8 

22:48 
2.7 

s 

M 

19 

5:50 
6.1 

13:15 
1.3 

20:34 
5.5 

a           •           • 

M 

19 

3:62 
6.3 

10:52 
1.3 

18:80 
5.3 

22:14 
4.1 

P 

S  ;20 

5:17 
6.1 

11:45 
1.9 

18:48. 
5.5 

•  •         ■ 

•  ■         ■ 

Tu 

20 

1:55 
4.2 

7:15 
6.2 

14:46 
0.6 

21:38 
6.1 

Tu 

20 

5:20 
5.9 

13:00 
1.3 

20:18 
6.6 

•  •         ■ 

•  •         • 

S 

21 

0:15 
3.4 

6:28 
6.2 

13:30 
1.4 

20:35 
6.7 

W 

21 

3:15 
3.7 

8:33 
6.7 

15:42 
0.0 

22:24 
6.6 

,W 

21 

1:55 
4.1 

7:02 
6.1 

14:28 
0.8 

21:17 
6.1 

M 

1 

22 

2:00 
8.7 

7:40 
6.5 

14-.50 
0.6 

21:45 
6.2 

Th 

22 

4:18 
3.2 

9:30 
7.2 

16:28 
—0.5 

23:00 
6.9 

Th 

22 

3:0") 
:15 

8:30 
6.5 

16:28 
0.4 

21:58 
6.6 

s   Tu  23 

1 

3:15 
3.6 

8:40 
6.9 

15:45 
-^.2 

22:35 
6.6 

•,  F 

23 

4:44 
2.7 

10:18 
7.6 

17:00 
—0.7 

23:30 
7.1 

F 

23 

•      3:48 
2.8 

9:28 
7.0 

16:08 
0.1 

22:82 
7.1 

W   24 

4:05 
8.4 

9:34 
7.4 

16:32 
—0.8 

23:18 
6.9 

S 

24 

5:10 
2.3 

11:00 
8.0 

17:32 
—0.6 

28:58 
7.3 

S 

24 

4:22 
2.2 

10:10 
7.5 

16-45 
0.1 

28:00  , 
7.3 

• 

Th 

25 

4:45 
8.1 

10:22 

7.8 

17:12 
—1.1 

23:62 
7.0 

:  8 

1 

25 

5:40 
1.9 

11:38 
8.1 

18:00 
—0.4 

•         •         • 

f 

s 

25 

4:58 
1.6 

10:50 

7.8 

17:12 
0.2 

23:23 
7.4 

F 

1 

26 

5:20 

2.8 

11:04 
H.O 

17:48 
—1.1 

«         •         • 
■         •         ■ 

E 

M 

26 

0:22 
7.3 

6:06 
1.5 

12:10 
7.9 

18:28 
0.1 

M 

26 

5:18 
1.2 

11:28 
7.9 

17:34 
0.5 

23:44  ' 
7.6 

8    27 

0:25 
7.0 

.=S50 
2.6 

11:44 
8.1 

18:20 
-0.9 

Tu 

27 

0:40 
7.3 

6:35 
1.3 

12:45 

7.7 

18:54 
0.6 

Tu 

27 

5:42 
0.9 

11:55 
7.8 

18:00 
0.8 

■         ■         * 

•         ■         • 

S 

28 

0:55 
7.0 

6:24 
2.3 

12:22 
7.9 

18:50 
—0.5 

W 

28 

1:08 
7.3 

7:00 
1.2 

13:20 
7.2 

19:18 
1.1 

W 

28 

0:03 
7.4 

6:08 
0.6 

12:26 
7.6 

18:20 
1.2 

M 

29 

1:20 
7.0 

6:52 
2.1 

13:00 
7.6 

19:18 
0.0 

A  Th'29 

r 

0:28 
7.4 

6:37 
0.5 

12:58 
7.2 

18:44 
1.6 

E'Tu 

1 

30 

1:50 
6.9 

7:30 
2.0 

13:38 
7.1 

19:50 
0.7 

iF 

1 

30 

O:.')! 
7.3 

7K)5 
0.5 

13:30 
6.8 

19:10  1 
2.1 

w 

31 

2:20 
6.8 

8:10 
2.0 

14:20 
6.5 

20:30 
1.5 

8 

31 

1:20 
7.1 

7:40 
0.7 

3nd  line 
tenths, 
for  thi 
H  given 

14:08 
6.3 

19:40 
2.5 

\\  day; 
koned 
n,  and 
chart.  , 

i 

The  tid 
a  comparifi 
from  Mear 
which  l8  4. 
unlesR  a  mj 

es  are  placed  in  the  order  of  occ 
on  of  consecutive  heights  will  ii 
I  Lower  Low  Water,  which  is  i 
1  feet  below  mean  sea  level.    T< 
inus  ( — )  sign  is  before  the  heigl 

:uri 
ndi< 

It.  i 

rence,  wi 
2Ate  whel 
roximate 
id  the  dt 
n  which 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.    Th 
'ly  the  datum  of  soundings  on 
spth  of  water,  add  the  tabular  h 
ca.se  subtract  it. 

nd  heights  on  the  sec< 
e  heights,  in  feet  and 
the  Admiralty  Chart" 
eight  to  the  sounding 

J  of  eac 
are  rec 
8  regio] 
on  the 

The  tin 
,  are  in  the 
'  Instance,  K 

ae  used  is  Singapore  Mean  Local  Civil,  for  i 
forenoon  (a.m.),  all  greater  are  in  the  aft^ 
>:47is3:47p.m. 

the  merid 
.•moon  (p 

ian  103°  61'  E.;  0»»  is  midnight,  12»«  is  noon:  all  hours  less  than  12 
.  m.)  and  when  diminished  by  12  give  the  times  after  noon,  for 

1 

eq 

Tiato 

nevi 
tr:  A 

'moon:  }) 
,  P,  moon 

,  Ist  quar.;  O.  f"!^  ™< 
in  apogee  or  perigee. 

aon 

:  C. 

3dq 

[uar.;  E.  moon  on  thee* 

luator; 

S,  m 

oon 

farthest  north  or 

south  of  the   1 
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APRIL. 

- 

MAY. 

1 

JUNE.                                 ' 

• 

c 

2 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

8 

Day  of 

Time  and  Height  of  High  and 
Low  Water. 

« 

Day  of 

1 

Time  and  Height  of  High  and 
Low  Water. 

1 

W. 

Mo. 

1 

W. 
Tu 

Mo. 
1 

W. 'Mo. 

1:52 
6.8 

8:20 
0.9 

14:54 
5.8 

20:14 
3.1 

2:00 
6.7 

8:38 
0.7 

15:30 
5.6 

20:44 
8.6 

F 

1 

8:41 
6.1 

10:16 
1.3 

17:13 
5.9 

22:56 
3.3 

A 

M 

2 

2:30 
6.6 

9:05 
1.2 

15:60 
5.2 

21:00 
8.6 

})  w 

2 

2:50 
6.2 

9:40 
1.1 

16:40 
6.4 

21:60 
8.9 

£ 

S 

2 

5K>4 
6.8 

11:32 
1.8 

18:19 
6.0 

•  •         •     ( 

•  •         • 

Tu 

3 

3:20 
6.0 

10:09 
L6 

17:17 
4.9 

22:05 
4.1 

Th 

3 

4:00 
6.8 

10:60 
1.5 

18K)0 
5.4 

28:25 
8.9 

8 

3 

0:20 
2.8 

6:86 

5.8 

12:45 
2.1 

1^.16 
6.2 

W 

4 

4:30 
5.7 

11:28 
1.8 

19:06 
6.1 

28:62 

4.1 

F 

4 

6:80 
6.7 

12:10 
L7 

19:16 
6.7 

•  •        * 

•  •        • 

M 

4 

1:30 
2.1 

7:56 
6.2 

13:55 
2.2 

20K)6 
6.6 

Th 

5 

6K)5 
6.7 

13:01 
1.6 

20:22 
5.6 

•  •         • 

•  •         ■ 

S 

5 

1:14 
8.4 

7K)6 
6.9 

18:80 
1.6 

20:12 
6.2 

Tu 

5 

2*.80 
1.2 

9H)4 
6.6 

14:54 
2.8 

20:54 
6.9 

F 

6 

1:45 
3.8 

7:32 
6.0 

14:18 
1.2 

21:07 
6.1 

E 

8 

6 

2:06 
2.6 

8:16 
6.4 

14:30 
1.6 

20:52 
6.7 

P 

W 

6 

8:20 
0.4 

10:00 
7.0 

15:42 
2.4 

21-57 
7.4 

S 

7 

2:48 
3.1 

8:40 
6.7 

16:10 
0.8 

21:44 
6.6 

M 

2:56 

L7 

9:16 
7.0 

16:23 
1.4 

21:30 
7.0 

O 

Th 

7 

-0.8 

10:60 
7.2 

16:24 
2.6 

22:17 
7.7 

E 

H 

8 

8:28 
2.2. 

9:32 
7.3 

16:50 
0.6 

22:11 
7.1 

o 

Tu 

8 

8:39 
0.9 

10K)6 
7.6 

16.-06 
1.4 

22:06 
7.4 

s 

F 

8 

4:54 
—0.9 

11:40 
7.2 

17K)4 
2.7 

22:56 

8.0 

o 

M 

9 

4:04 
1.4 

10:16 
7.9 

16:30 
0.4 

22:40 
7.5 

p 

W 

9 

4:20 
0.0 

10:50 
7.9 

16:45 
1.6 

22:40 
7.7 

S 

9 

6:85 
—1.2 

12.-25 
7.1 

17:42 

2.8 

233S 

8.0 

p 

Tu 

10 

4:40 
0.6 

11:00 
8.2 

17K)8 
0.5 

23:14 
7.7 

Th 

10 

4:58 
—0.6 

11:35 
7.9 

17:20 
1.9 

23:17 
7.9 

6 

10 

6d» 
—1.2 

18K)9 
6.9 

18:22 
2.9 

•  •         • 

•  •         •     1 

W 

11 

6:17 
0.0 

11:42 

8.4 

17:45 
0.9 

23:45 

7.8 

F 

11 

6:40 
—1.0 

12:20 

7.7 

17:56 
2.2 

23:54 
7.9 

M 

11 

0.-20 
7.9 

7:05 
—0.9 

13:58 
6.6 

19:06  \ 
3.0 

Th 

12 

5:66 
—0.4 

12:25 
8.2 

18:18 
1.3 

•  •         • 

•  •         ■ 

s 

S 

12 

6:25 
—1.0 

13K)8 
7.1 

18:38 
2.6 

•         •         ■ 

«         >         • 

Tu 

12 

1:08 
7.6 

7:60 
—0.5 

14:44 
6.4 

19:57 
3.2  I 

F 

13 

0:20 

7.8 

6:36 
—0.6 

13:11 
7.7 

18:55 
1.9 

8 

13 

0:85 
7.8 

7:10 
—0.8 

13:58 
6.7 

19:16 
3.0 

W 

13 

2:00 
7.1 

8:40 
0.2 

15:85 
6.2 

20:57  ' 
3.2 

S 

14 

0:52 
7.7 

7:20 
—0.4 

14:00 
7.0 

19:34 
2.5 

M 

14 

1:20 
7.5 

8:00 
—0.3 

14:55 
6.2 

20.-07 
8.4 

(C 

Th 

14 

8.-00 
6.5 

9:35 
0.9 

16:30 
6.2 

22:10 
8.2 

8 

s 

15 

1:40 
7.4 

8:12 
0.0 

16:00 
6.2 

20:18 
3.2 

c 

Tu 

15 

2:10 
6.9 

9:00 
0.3 

16:00 
6.0 

21:12 
8.7 

E 

F 

15 

-4:12 
6.0 

10:34 
1.6 

17:25 
6.1 

23:32 
2.9 

c 

M 

16 

2:28 
6.9 

9:16 
0.6 

16:18 
6.7 

21:19 
3.8 

W 

16 

8:15 
6.3 

Vim 
0.9 

17:20 
5.9 

22:48 
8.8 

S 

16 

5:85 
5.6 

11:43 
2.2 

18:20 
6.2 

•  •         • 

•  •         ■ 

Tu 

17 

3:34 
6.3 

10:34 
1.0 

18:05 
6.6 

2am 

4.1 

Th 

17 

4:40 
5.9 

11:82 
1.4 

18:34 
6.0 

•  •        • 

•  •         • 

6 

17 

0:63 
2.6 

7K)0. 
5.6 

12:62 
2.6 

19:10 
6.2 

W 

18 

5:00 
6.9 

12:24 
1.8 

19:44 

5.8 

«         •         • 
•         •         • 

F 

18 

0:35 
3.4 

6:17 

5.8 

13:00 
1.7 

19:32 
6.2 

M 

18 

2:00 
2.0 

8:15 
5.8 

13:55 
2.9 

19uV* 

Th 

19 

1:26 
3.8 

6:44 
5.9 

13:55 
1.2 

20:34 
6.3 

E 

S 

19 

1:50 
2.7 

7:40 
6.0 

14:06 
1.8 

20:18 
6.5 

A 

Tu 

19 

2:48 
1.4 

9:10 
6.0 

14:45 
3.0 

20:40 
6.7, 

F 

20 

2:35 
3.1 

8:10 
6.3 

14:65 
1.0 

21:15 
6.7 

s 

20 

2:44 
2.0 

8:45 
6.4 

14:58 
1.9 

20:56 
6.7 

W 

"20 

3:80 
0.9 

10:10 
6.2 

16:22 
8.1 

21:14 
7.0 

E 

S 

21 

3:20 
2.3 

9:12 
6.8 

16:38 
1.0 

21:48 
7.0 

M 

21 

8:25 
1.4 

9:35 
6.8 

15:33 
2.0 

21:29 
6.9 

Th 

21 

4:00 
0.4 

10:40 
6.3 

15A5 
3.1 

21:4S 
7.1 

s 

22 

3:66 
L6 

9:57 
7.2 

16:12 
.    1-0 

22:17 
7.2 

A 

Tu 

22 

3:58 
0.9 

10:18 
6.9 

16:06 
2.2 

22:00 
7.2 

•    F 

22 

4:28 
0.0 

11:10 
6.4 

1654 
3.1 

22:20 
7.4 

• 

M 

23 

4:25 
1.1 

10:34 
7.4 

16:42 
1.1 

22:40 
7.3 

o 

W  23 

1 

4:28 
0.4 

10:54 
6.9 

16:32 
2.4 

22:25 
7.3 

N.  8 

23 

4:56 
—0.4 

11:40 
6.5 

16:54 
3.0 

22  M 
7.6 

Tu 

24 

4:50 
0.7 

11:09 
7.5 

17:05 
1.4 

23:04 
7.4 

Th 

24 

4:50 
0.1 

11:26 

6.8 

16:50 
2.5 

22:50 
7.5 

S 

i 

24 

6:30 
-0.6 

12:14 
6.6 

17r26 
2,9 

23:28 

A 

W 

25 

5:14 
0.4 

11:40 
7.4 

17:28 
L7 

23:28 
7.5 

F 

1 

25 

5:18 
—0.2 

11:55 
6.8 

17:18 
2.6 

23:18 
7.6 

M 

25 

6K)5 
-0.7 

12:46 
6.5 

18K)2 
2.8 

•  •          • 

•  •          • 

Th 

26 

5:38 
0.1 

12:10 
7.2 

17:46 
2.0 

23:50 
7.5 

N 

S    26 

5:46 
—0.4 

12:28 
6.7 

17:45 
2.7 

23:48 
7.5 

'Tu!26 

0:05 
7.6 

6:40 
—0.6 

13:22 
6.7 

18:40 
2.8 

F 

27 

6:06 
0.0 

12:40 
7.0 

18:10 
2.2 

•  •         • 

•  •         • 

S    27 

6:25 
—0.4 

13:00 
6.6 

18:18 
2.8 

•         •         • 

W  27 

1 

0:46 
7.5 

7:20 
0.4 

6.7 

19:i^ 

2-.^ 

S 

28 

0:15 
7.3 

6:38 
0.0 

13:15 
6.7 

18:40 
2.5 

M    28 

0:20 
7.4 

6:.=)6 
—0.4 

13:38 
6.5 

18:54 
3.0 

Th  28 

1 

1:32 
7.2 

8K)0 
0.0 

14:45 
6.6 

20:16 
2-S 

N 

s 

29 

0:45 
7.3 

7:12 
0.1 

13:50 
G.3 

19:10 
2.9 

Tu 

29 

1:00 
7.2 

7:35 
—0.1 

14:20 
6.3 

19:36 
3.2 

D    F 

29 

2:24 
6.8 

8:50 
0.6 

15.-24 
6.5 

21:16 
2.7  i 

M 

30 

1:20 
7.0 

7:52 
0.3 

14:35 
6.0 

19:64 
3.2 

}) 

W 
Th 

30 
31 

1:43 
6.9 

2:35 
6.5 

8:20 
0.3 

9:14 
0.8 

15:10 
6.1 

16:08 
6.9 

20:32 
3.4 

21:36 
3.5 

E|  S 

30 

3:25 
6.3 

9:46 
1.3 

16:28 
6.3 

22CM  1 

2.6  1 

1 

The  tid 
a  comparis 
from  Slean 
wliichiM4. 
unl&sa  a  m 

es  are  placed  in  the  order  of  oc< 
on  of  consecutive  heights  will  ii 
Lower  Low  Water,  which  is  a 
.  feet  below  menu  hcr  level.     T 
Inus  (  — )  Hign  is  before  the  heigl 

?urren<;e,  wi 
tidicatewhel 
pproximate 
o  find  the  dt 
It,  in  which 

th  their  times  on  the  first  line  and  heights  c 
Lher  it  is  high  or  low  water.    The  heignts,  in 
ly  the  datura  of  soundings  on  the  Admiral 
;pth  of  water,  add  the  tabular  height  to  the 
ca.«ie  subtract  it. 

m  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region  and 
soundings  given  on  the  chart. 

The  tiE 
in  the  forei 
15:47  is  3:47 

Qe  used  is 
loon  (a.  IE 
p.  m. 

Singapore  Mean  Local  Civil  for  tl 
1.),  all  greater  are  in  the  afternoon 

le  meridian  103°  51'  E. ;  0»>  is  midnight.  12»»  is  ] 
(p.  m.)  and  when  diminished  by  12  give  the 

noon;  all  hours  le«  than  12  are 
times  after  noon;  for  instance,  , 

1 

#,  new 
equator:  A 

'  moon:  2) 
P,  moon 

.  1st  quar.;  Q.  full  moon;  (t,  3d  q 
in  apogee  or  perigee. 

uar.;  E,  moon  on  the  equator;  N,  8,  moon 

farthest  north  or 

south  of  the 
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JULY. 

AUGUST. 

SEPTEMBER 

cs  Day  of— 

c 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

p 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

s  w. 

Mo. 

W.  Mo. 

W. 

Mo. 

1 

■      S 

1 

4:88 
5.9 

10:48 
2.1 

17:25 
6.2 

28:40 
2.8 

W 

1 

0:80 
1.6 

7:46 
5.5 

12:60 
3.7 

18:65 
6.4 

s 

8:12 
0.2 

9:58 
6.4 

15:35 
3.3 

21:05 

7.1 

,M 

2 

6:10 
6.8 

12:00 
2.6 

18:26 
6.3 

■  •        • 

■  ■        • 

s 

Th 

2 

2:09 
0.9 

9:12 
5.9 

14:80 

3.8 

20.*05 
6.8 

s 

2 

4:00 
—0.8 

10:36 
6.8 

16:16 

2.8 

21:66 
7.6 

Tu 

8 

0:55 
1.7 

7:42 
5.8 

13:20 
3.0 

19.-25 
6.5 

F 

3 

3:16 
0.1 

10:08 
6.4 

15:35 
3.6 

21:05 
7.2 

o 

M 

3 

4:42 
-0.5 

11:08 
7.1 

16:50 
2.3 

22:40 
8.0 

P 

W 

4 

2:10 
1.0 

9K» 
6.2 

14:80 
8.2 

20:22 
6.9 

o 

8 

4 

4:08 
—0.6 

10:64 
6.7 

16:20 
3.2 

21:58 
7.6 

Tu 

4 

5:16 
—0.5 

11:36 
7.3 

17:18 
1.8 

28:20 
8.1 

Th 

5 

3:15 
0.2 

10H)8 
6.5 

15:30 
8.2 

21:15 
7.8 

» 

5 

4:50 
—0.9 

11:32 
6.9 

16:58 
2.9 

22:42 
8.0 

£ 

W 

5 

5:45 
—0.3 

12:00 
7.4 

17:48 
1.4 

23:65 
8.0 

s 
O 

F 

6 

4:05 
—0.6 

10:57 
6.8 

16:16 
8.2 

22.-02 
7.7 

M 

6 

5:30 
—1.0 

12:06 
7.0 

17:84 
2.6 

28:26 
8.1 

Th 

6 

6:12 
0.2 

12:25 
7.4 

18:20 
LI 

•  •         • 

•  •         ■ 

S 

7 

4:61 
—1.0 

11:40 
6.-9 

16:67 
3.1 

22:45 
8.0 

Tu 

7 

6:04 
—0.9 

12:35 
7.0 

18:05 
2.2 

•  •        • 

*  •        • 

F 

7 

0:82 

7.8 

6:40 
0.7 

12:50 
7.3 

18:48 
LO 

s 

8 

6:84 
—1.2 

12:20 
6.9 

17:85 
2.9 

,28:80 
8.1 

W 

8 

0:06 
8.1 

6:37 
—0.5 

13K» 
7.0 

18:40 
L9 

S 

8 

1K)7 
7.3 

7:05 
1.2 

13:18 
7.1 

19:25 
LO 

M 

9 

6:15 
—1.2 

18KX) 
6.9 

18:18 
2.8 

■        •        • 
•        •        • 

£ 

Th 

9 

0:48 
7.8 

7:10 
0.0 

13:34 
7.1 

19:16 
L8 

s 

9 

1:45 
6.8 

7:34 
1.8 

13:45 
6.9 

20K)0 
L2 

Tu 

10 

0:14 
8.0 

6:56 
-0.9 

18:85 
6.8 

18:58 
2.7 

F 

10 

1.-29 
7.3 

7:40 
0.7 

14:05 
6.9 

19:69 
1.8 

A 

M 

10 

2:23 
6.2 

8K)5 
2.4 

14:20 
6.6 

20:40 
L4 

W 

11 

1:00 
7.7 

7:85 
—0.4 

14:12 
6.7 

19:40 
2.6 

8 

11 

2:10 
6.7 

8:17 
L4 

14:38 
6.7 

20:40 
1.9 

c 

Tu 

11 

8:10 
5.6 

8:35 
3.1 

15:05 
6.3 

21:80 
L7 

£ 

Th 

12 

1:46 
7.2 

8:14 
0.3 

14:50 
6.6 

20:30 
2.5 

c 

S    12 

2:58 
6.1 

8:51 
2.1 

16:17 
6.4 

21:80 
2.0 

W 

12 

4:18 
5.0 

9:20 
3.^ 

16:60 
5.9 

22:86 
1.9 

.c 

F    13 

1 

2:88 
6.6 

8:58 
LI 

15:38 
6.6 

21:28 
2.6 

A 

M   13 

1 

3:54 
5.5 

9:30 
2.8 

16:00 
6.2 

22:28 
2.1 

N 

Th 

13 

5:58 
4.7 

10:26 
4.1 

17:00 
5.7 

•  •        • 

•  •        • 

S 

14 

3:35 
6.0 

9:46 
L9 

16.-20 
6.4 

22:28 
2.5 

Tu 

14 

5:10 
5.0 

10:20 
3.4 

16:64 
6.0 

23:46 
2.1 

F 

14 

0K» 
2.0 

7:62 
4.9 

12:10 
4.1 

18:27 
5.7 

s 

15 

4:44 
5.6 

10:32 
2.6 

17:10 
6.2 

28:35 
2.4 

W 

15 

6:66 
4.8 

11:20 
8.9 

18:00 
6.9 

•        •        • 

■        •        • 

S 

15 

1:36 
1.6 

8:52 
5.5 

14:04 
4.0 

19:42 
6.1 

A 

M 

16 

6:10 
6.8 

11:84 
3.1 

18:03 
6.2 

•  •         « 

•  ■         ■ 

N 

Th  16 

1:16 
L9 

8:28 
5.0 

12:57 
4.1 

19:10 
6.1 

s 

16 

2:40 
1.1 

9:30 
6.1 

14:58 
3.4 

20:40 
6.6 

Tu 

17 

1:00 
2.1 

7:40 
5.2 

12:60 
8.6 

19:00 
6.2 

F  ;i7 

2:27 
L4 

9:24 
5.4 

14:20 
4.0 

20:10 
6.4 

M 

17 

3:20 
0.6 

10:00 
6.5 

15:32 

2.8 

21:28 
7.2 

! 

W 

18 

2:12 
1.6 

8:50 
5.4 

18:55 
3.7 

19:52 
6.4 

S  ;18 

3:13 
0.8 

10.-02 
5.9 

15:12 
3.7 

21:00 
6.8 

• 

Tu 

18 

8:,W 
0.1 

10:26 
7.0 

16K» 
2.0 

22:10 

7.8 

Th 

19 

8:02 
LI 

9:44 
6.6 

14:50 
3.7 

20:88 
6.7 

S;i9 

3:50 
0.2 

10:32 
6.2 

15:52 
8.2 

21:45 
7.8 

E 

W 

19 

4:80 
—0.2 

10:52 
7.3 

16:38 
1.3 

22:50 
8.2 

N 

1 

F 

20 

8:86 
0.6 

10:22 
6.9 

15:84 
3.5 

21:22 
7.0 

• 

M 

20 

4:20 
—0.2 

11:00 
6.6 

16:25 
2.6 

22:24 

7.7 

Th 

20 

5:06 
-0.2 

11:20 
7.6 

17:14 
0.7 

28:30 
8.4 

• 

8 

21 

4:10 
0.0 

10:66 
6.2 

16:05 
3.3 

22:00 
7.3 

Tu  21 

4:65 
—0.6 

11:26 
7.0 

16:58 
2.1 

28:03 
8.1 

F 

21 

5:40 
0.0 

11:52 

7.8 

17:50 
0.3 

•  •         • 

•  •         • 

S 

22 

4:40 
-0.4 

11:26 
6.6 

16:87 
3.0 

22:36 
7.6 

W 

22 

5:30 
-0.7 

11:55 
7.3 

17:32 
1.6 

23:42 

8.2 

P 

S 

22 

0:12 

8.4 

6:17 
0.5 

12:25 
7.7 

18:30 
0.0 

M 

23 

6:14 
-0.7 

11:64 
6.7 

17:12 
2.7 

23:15 

7.8 

£ 

Th 

23 

6:02 
—0.6 

12:26 
7.4 

18:10 
1.2 

■         ■         • 
•         •         • 

s 

23 

0:66 
8.0 

6:52 
1.1 

13:00 
7.6 

19:14 
0.0 

Tu 

24 

5:46 
-0.8 

12:25 
6.8 

17:50 
2.4 

23:64 
7.9 

F 

24 

0:26 

8.2 

6:40 
-0.2 

18:00 

7.4 

18:50 
0.9 

M 

24 

1:42 
7.4 

7:30 
L9 

13:37 
7.3 

19:58 
0.2 

w 

25 

-     6:24 
—0.7 

12:58 
7.1 

18:26 
2.2 

■         ■         ■ 
•         ■         • 

S 

25 

1:06 
7.9 

7.-20 
0.4 

18:35 
7.3 

19:34 
0.9 

D :  Tu'  25 

1 

2:35 
6.6 

8:15 
2.7 

14:22 
6.9 

20:67 
0.6 

;Th 

1 

26 

0:36 
7.9 

7. -00 
—0.5 

13:32 
7.1 

19:10 
L9 

8 

26 

1:55 
7.4 

8.-00 
L2 

14:16 
7.0 

20:24 
1.0 

s 

W 

26 

3:47 

6.8 

9K)3 
3.5 

16:20 
6.4 

22:10 
1.1 

E     F 

1 
1 
1 

27 

1:25 
7.6 

7:40 
0.1 

14:12 
7.0 

19:58 
1.8 

1 

M 

27 

2:50 

6.8 

8:40 
2.1 

15:00 
6.7 

21:16 
1.1 

Th 

2/ 

5:35 
5.4 

10:24 
4.1 

16:40 
6.0 

•         «         • 

.  S'28 

1     1      ■' 

2K)9 
7.2 

8:28 
0.8 

14:52 
6.9 

20:48 
L8 

Tu 

28 

4:00 
6.9 

9:32 
3.1 

15:52 
6.3 

22:30 

1.4 

F    28 

0:02 
1.3 

7:40 
5.6 

13:00 
4.1 

18:22 
6.0 

'.T)\s 

29 

3K)6 
6.6 

9:14 

1.6 

0 

15:42 
6.6 

21:50 
L7 

S 

W 

29 

6:40 
5.3 

10:42 
3.8 

17:06 
6.1 

■         •         • 
«         «         • 

S 

29 

1:54 
0.9 

8:45 
6.0 

14:84 
3.6 

19:55 
6.4 

;m 

30 

4:16 
6.1 

10:10 
2.5 

16:36 
6.3 

22:58 
1.7 

Th 

30 

0:16 
1.3 

7:50 
5.4 

12:46 
4.1 

18:36 
6.2 

s 

30 

2:58 
0.6 

9:30 
6.6 

15:23 
2.« 

21:02 
7.0 

'Tu'31 

1 

i 

■  The  tid 
acomparia 
from  Mean 
which  is  4. 

■  unless  a  m 

6:56      11:16      17:40 
5.5        3.3        6.2 

les  are  placed  in  the  ord( 
on  of  consecutive  height 
Lower  Low  Water,  whi 
1  feet  below  mean  sea  le 
Inas  ( — )  sign  is  before  tl 

:::| 

F 

31 

2:06 
0.8 

9:08 
5.9 

14:40 
3.9 

19:58 
6.5 

1 

• 

* 

iT  of  occurrence 
ts  will  indicate 
ch  is  the  appro^ 
vel.    To  find  th 
tie  height,  in  w 

i,  wi 
whe 
cima 
e  de 
hich 

th  their  times  on  the  flrat  line  and  heights  u 
ther  it  is  high  or  low  water.    The  heights,  ii 
tely  the  datum  of  soundings  on  the  Admlra 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

n  the  second  line  of  each  day; 
I  feel  and  tenths,  are  reckoned  ' 
Ity  Charts  for  this  region  and 
soundings  given  on  the  chart, 

1 

The  til 
in  the  fore 
15:47  is  3:47 

ae  used  is  Singapore  Mean  Local  Civil,  for  th 
noon  (a.m.),all  greater  are  in  ihe  afternoon 
p.m. 

e  meridian  103P  bV  £.:  0>>  is  midnight,  U^  is  ] 
(p.  m.)  and  when  diminished  by  12  give  the 

noon;  all  hours  less  than  12  are  ; 
times  after  noon;  for  instance. 

#,  new 
equator;  A 

rmoon:  2 
,  P,  moon 

1,  Ist  quar.;  Q.  ^"^1  moon;  (^,  3d  q 
in  apogee  or  perigee. 

[uar.;  E,  moon  on  the  equator;  N,S,moon  1 

farthest  north  or 

south  of  the 
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SINGAPORE,  MALAY  PENINSULA,   1906. 


OCTOBER. 


ci  Day  of— 


1 S  I  W.  Mo. 

,M      1, 

Q  Tu    2 

W     3 

Th    4 

F     5 

S      6 

S      7 

M     8 

Tu    9 

W   10 

Th  11 

F    12 

S    13 

S    14 


Time  and  HeiKhtof  HiRhnnd 
Low  Water. 


N 


M 


15 


I 


Tu  16 

W;17 
Th  18 
F,19 
S  20 
S  ^21 
M    22 

r 
I 

8  Tu,  23 

W  24 

Th  25 

F    26 


S 
M 


E 


27 

28 
29 


Tu  30 


W 


31 


3:44 
0.2 

4:20 
0.1 

4:58 
0.3 

5:20 
0.6 

5:45 
1.0 

0:15 
7.6 

0:46 
7.2 

1:20 
6.6 

1:57 
6.1 

2:42 
5.6 

3:38 
6.1 

4:58 
4.9 

6:41 
6.2 

0:35 

1.8 

1:62 
1.4 

2:46 
1.0 

8:27 
0.7 

4:07 
0.6 

4:43 
0.6 

5:17 
0.9 

0:02 
8.2 

0:45 

7.8 

1:33 
7.1 

2:29 
6.4 

3:40 
5.7 

6:17 
6.6 

6:59 
5.9 

1:19 
1.2 

2:27 
1.0 

3:16 
0.9 

3:53 
1.0 


10:05 
7.1 

10:36 
7.3 

11:01 
7.5 

11:23 
7.5 

11:46 
7.5 

6:07 
1.4 

6:29 
1.9 

6:54 
2,3 

7:-23 

2.8 

7:66 
8.3 

8:41 
3.8 

9:48 
4.1 

11:34 
4.1 

7:58 
6.6 

8:42 
6.2 

9:16 
6.7 

9:47 
7.2- 

10:17 
7.6 

10:47 
7.7 

11:18 
7.9 

6:52 
1.4 

6:28 
1.9 

7:06 
2.6 

7:48 
3.2 

8:47 
3.8 

10:17 
4.1 

12:42 

3.8 

8:05 
6.3 

8:50 
6.8 

9:24 
7.1 

9:55 
7.3 


16:00 
2.0 

16:30 
1.4 

17:00 
1.0 

17:24 
0.6 

17:52 
0.4 

12:10 
7.4 

12:34 
7.3 

13:02 
7.1 

13:35 

6.8 

14:11 
6.3 

16HX) 
5.9 

16:10 
6.6 

17:43 
5.5 

13:30 
8.7 

14:27 
3.0 

15:07 
2.1 

15:42 
1.2 

16:17 
0.6 

16:53 
—0.1 

17:32 
—0.6 

11:53 
7.9 

12:28 
7.8 

13:10 
7.4 

13:58 
6.9 

15:68 
6.1 

16:22 
5.9 

18:10 
5.9 

14:07 
3.0 

14:57 
2.2 

15:88 
1.4 

16:07 
0.9 


Day  of— 


S    W.  Mo. 


NOVEMBER. 


Time  and  Height  of  High  and- 
Low  Water. 


21:50 
7.6 

22:^ 
7.9 

23:10 
8.0 

23:43 
7.9 


18:21 
0.3 

18:61 
0.4 

19:26 
0.6 

20:03 
1.0 

20:50 
1.5 

21:47 
1.7 

23:03 
1.9 


19:15 
5.9 

20:20 
6.5 

21:12 
7.1 

21:56 
7.7 

22:38 
8.2 

23:20 

8.3 


18:10 

—0.8 

18:53 
—0.6 

19:44 
—0.2 

20:40 
0.4 

21:52 
0.9 

23:33 

1.2 


19:43 
6.2 

20:48 
6.8 

21:37 
7.2 

22:20 
7.6 


Th      1 


I 


N 


F 

S 

M 


2 
3 

41 
5 


Tu  6 
W,  7 
Th'    8 

F     9. 

I      I 

s  !io 

I 
I     I 

S    11 
M   12 
K  Tu  13 ' 
W  14 


Th 


15 


s 


¥    16 

S    17 

S    18 

M    19 

Tu  20 

W  21 

Th  22 

3)|  F    23 

8    24 

25 

M   26 

I 

Tu  27 

W  28 

Th  29 

F    30 


4:26 
1.2 

4:53 
1.5 

5:14 
1.8 

0:00 
7.2 

0:32 
6.8 

1:08 
6.5 

1:38 
6.1 

2:18 
6.7 

3:09 
5.4 

4:18 
5.3 

5:31 
6.4 

6:46 
5.7 

0:57 
1.9 

2H)2 
1.7 

2:66 
1.6 

8:41 
1.5 


1:31 

6.8 

2:24 
6.2 

3:27 

5.8 

4:40 

5.8 

5:58 
5.9 

0:23 
1.7 

1:40 
1.8 

2:37 
1.9 

3.-21 
2.0 

3:67 
2.3 


10:23 
7.4 

10:48 
7.5 

11:10 
7.6 

6:35 
2.1 

5:57 
2.4 

6:24 
2.6 

6:53' 
3.0 

7:36 
8.8 

8:23 
3.6 

9:27 
4.0 

10:57 
4.0 

12:38 
3.4 

7:44 
6.2 

857 
6.6 

9:06 
7.0 

9:42 
7.6 


t 


16:37 
0.4 

17:08 
0.1 

17:27 
—0.1 

11:34 
7.6 

12:00 
7.5 

12:30 
7.3 

13:02 
7.0 

13:40 
6.6 

14:28 
6.1 

15:33 
6,7 

17:02 
5.6 

18:37 
5.7 

13:44 
2.6 

14:33 

1.7 

16:17 
0.8 

15:67 
0.0 


6:48 
2.9 

7:37 
3.3 

8:37 
3.6 

1«:00 
3.8 

11:62 
3.4 

7:03 

6.2 

7:54 
6.5 

8:36 
6.8 

9:13 
7.1 

9:45 
7.3 


12:68 
7.7 

13:« 
7.2 

14:44 
6.5 

16:04 
6.0 

17:42 
5.8 

18:22 
2.7 

14:28 
2.0 

15:08 
1.3 

15:46 
0.6 


0.2 


22:58 
7.6 

28:32 
7.5 


17:55 
—0.2 

18:26 
-0.1 

18:58 
0.1 

19:36 
0.4 

20:19 
0.8 

21:12 
1.3 

22:17 
1.7 

28:37 
1.9 


19:64 
6.2 

20:53 
6.8 

21:39 
7.4 

22:32 
7.7 


4:18 
1.7 

10:17 

7.8 

16:36 

—0.7 

28:13 

7.8 

4:56 
1.9 

10:62 
8.1 

17:17 
—1.1 

23:68 
7.6 

6:32 
2.1 

11:29 
8.2 

18:00 
—1.2 

■         •         ■ 
•         ■         • 

0:43 
7.1 

6:08 
2.6 

12:10 
8.0 

18:45 
—1.0 

19:83 
—0.6 

20:27 
0.1 

21:32 
0.8 

22:50 
1.3 


19:15 
6.0 

20:27 
6.4 

21:22 
6.8 

22:08 
7.0 


16:20      22:48 


7.0 


DECEMBER. 

I  (Day  o  —  ^,.^^^  ^^^^  Height  of  High  and 
S    -  :^j^,_  LowVater. 


W. 

0 

S 

A 

» 

M 

N 

Tu 

2 
3 

4! 

W     5 

Th    6 

Fj    7 

I  S      8 

(CJ  S      9 

M    10 

E|Tu  11 

W  12 

Th  13 

I 

:  F |i4 

P'  S!l5! 

\       i       I 
•    S    16 

s   M   17 

i      I 
Tu  18 

W  19 

Th  20 

F    21 

})    S  '  22 

E  § ;23 

I 

M  I  24 
Tu.25 
w|26 
Th!27 


S 
M 


28 
29 
30 
31 


4:25 
2.5 

4:47 
2.6 

5:08 
2.7 

0:18 
6.6 

0:60 
6.3 

1:23 
6.1 

2:00 
6.2 

2:44 
6.0 

3:37 
5.9 

4:35 
5.9 

5:40 
6.0 

0:03 
2.4 

1:19 
2.4 

2:24 
2.5 

3:17 
2.6 

4:02 
2.6 


3:01 
6.2 

8:54 
6.2 

4:48 
6.1 

5:47 
6.1 

0:24 
2.7 

1:41 
3.0 

2:42 
3.1 

3:27 
3»2 

4:00 
3.2 

4:27 
8.1 


10:13 
7.5 

10:40 
7.6 

11:07 
7.7 

6:33 
2.7 

6.-03 

2.8 

6:40 
2.9 

7:18 
3.1 

8:05 
3.3 

9:03 
3.4 

10:18 
3.4 

11:41 
3.0 

6:44 
6.1 

7:39 
6.5 

8:27 
6.9 

9:12 
7.4 

9:51 

7.8 


4:42 
2.6 

10:85 
8.1 

0:02 
7.0 

5:20 
2.6 

0:44 
6.9 

6:00 
■2.7 

1:27 
6.7 

6:42 

2.8 

2:12 
6.4 

7:80 
2.9 

8:24 
3.1 

9:30 
3.1 

10:48 
2.9 

12:16 
2.6 

6:47 
6.2 

7;42 
6.5 

8:27 
6.7 

9:08 
7.0 

9:44 
7.3 

10:17 

/.O 


16:45 
-0.2 

17:10 
—0.4 

17:38 
—0.5 

11:35 
7.6 

12:07 
7.5 

12:42 
7.3 

13:23 
7.0 

14:11 
6.5 

15:11 
6.0 

16.-25 
6.6 

17:67 
5.6 

12:69 
2.3 

14:08 
L4 

14:68 
0.5 

15:46 
—0.3 

16-.30 
—1.0 

17:13 
—1.3 

11:17 
8.2 

12:00 
8.2 

12:45 
7.9 

13:35 
7.4 

14:31 
6.8 

15:38 
6.1 

17:00 
5.7 

18:84 
5.6 

13:42 
2.0 

14:42 
1.3 

15:27 
0.7 

16:01 
0.2 

16:31 
—0.2 

16:57 
—0.4 


23  .ii 
6.9 

23:S0 
6.7 


18:07 
—0.5 

18:40 
-0.3 

19:16 
-0.1 

19:58 
0.3 

20:4n 
0..S 

21:42 
1.4 

22:« 


1927 

5.9 

20:40 
6.4 

21:41 

22:32 
7.0 

23:18 


1756 
-1.4 

18:40 
-1.2 

19:25 
-0.7 

20:12 
-0.1 

21HB 
0.7 

22:00 
\.b 

2S:» 


20110 

5,8 

21:07 

6,1 

21:57 
6l2 

22:38 
6.3 

23:12 
6,4 

23:39 

6.5 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heigots,  In  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  4.1  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  tne  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Singapore  Mean  Local  Civil,  for  the  meridian  103<^  51'  E.:  0^  is  midnight,  12i>  is  noon:  all  hours  less  than  12 
are  in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for 
instance,  15:47  is  3:47  p.  m. 

#,  new  moon:  }),  1st  quar.;  C  ^u^l  moon:  ^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  In  apogee  or  perigee. 


BATAVIA  (Tandjong  Priok),  JAVA,  1906. 
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c  Day  of— 


S    W.  Mo. 


iM! 
JE  Tu 

.  W 
A'xh 

I 

F 

S' 


N 

o 


E 


S 


1 
2 
3 
4 
5 
6 
7 


M     8 
Tu    9 

wiio 

Th  11 
F\l2 


S 


13 


S    14 
M   15 


Tu 


16 


W,17 

Th]l8 

F    19 

20 

Si  21 

I 

m;22 

Tu.23 
W I  24 

•  Th!  25 

F  ,26 

S    27 

.  S  .28 

M,29 

e|Tu  30 


W 


31 


JANrARY. 


Time  and  Height  of  High  and 
Low  Water. 


FEBRUARY. 


10:08  22:50 

1.6  0.1 

9:37  22:81 

1.5  0.2 

9:22  22:22 

i.«  as 

9K»  18:63 

1.6  0.2 

8:54  1825 

1.7  0.7 

8:53  18:22 

1.7  —0.1 

H:ftl  18:32 

1.8  —0.2 

8:60  18:44 

2.0  —0.2 

9:08  18:47 

2.1  —0.3 

9:28  19:00 

2.2  —0.6 

9:55  19:22 

2. 2  —0. 5 

10:20  19:50 

2.2  -0.5 

10:46  20:21 

2.1  —0.4 

11:10  20:52 

2.0  —0.8 

11:27  21:12 

1.7  0.0 

11:22  21:28 

1.4  0.1 

9:44  21:36 

1.2  0.3 

7:27  21:20 

1.3  0.4 

7:17  16:56 

1.5  0.2 

7:30  16:68 

1.8  —0.1 

7:58  17:21 

2.0  —0.3 

8:21  17:50 

2.2  —0.4 

8:52  18:18 

2.8  -0.5 

9:19  18:43 

2.3  —0.5 

9:54  19:18 

2.3  —0.4 

10:20  19:40 

2.1  —0.3 

10:36  20:01 

1.8  —0.1 

10:29  20:15 

1.6  0.0 

10:02  20:05 

1.5  0.2 

9:19  19:88 

1.4  0.3 

8:50  18:21 

1.4  0.3 


a  Day  of— 

8     ' 


w. 


A 


N 


O 


Mo. 


(L 


iTh 
F 

]S 

M 

Tu 

W 

Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

s 

M 
Tu 
W 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 


Th.  22 
FI23 
S  ;24 
S    25 


£ 


M 


Tu  27 


26 


W 


28 


Time  and  Height  of  High  and 
Low  water. 


8:30  17:30  .    .  . 

1.4  0.2  ..  . 

8:18  17:11  .    .  . 

1.5  0.1  .    .  . 

8:14  17:10  .    .  . 

1.6  —0.1  .    .  . 

8:08  17:17  . 

1.7  —0.2  .    .  . 

8:10  17:27  .    .  . 

1.8  —0.8  .    .  . 

8:22  17:25  .    .  . 

2.0  -0.3  .    .  . 

8:44  17:39  .     .  . 

2.1  — 0.4  .    .  . 

9:12  17:56  .    .  . 

2.1  —0.5  .    .  . 

9:41  18:18  .    .  . 

2.1  —0.4  .    .  . 

10:09  18:40  .    .  . 

2.0  —0.3  .    .  . 

10:85  19:07  .    .  . 

1.8  —0.1  .    .  . 

10:57*  19:10  .    .  . 

1.6  0.1  ..  . 

11:08  19:15  .    .  . 

1.4  0.2  ..  . 

10:35  19.-02  .    .  . 

1.0  0.4  ..  . 

4:15  17:20  .    .  . 

1.1  0.4  ..  . 

6:15  15:68  .    .  . 

1.8  0.2  .    .  . 

6:02  15:57  .    .  , 

1.6  — 0.1  .    .  . 

6:48  16:18  .    .  . 

L8  —0.8  ^    .  . 

7:27  16:40  .    .  . 

1.9  —0.4  .    .  . 

8K)4  16:58  .    .  . 

2.1  —0.4  .    .  . 

8:88  17:21  .    .  . 

2.1  —0.4  .    .  . 

9:10  17:43  .    .  . 

2.1  — 0.3  .    .  . 

9:40  18.00  .    .  . 

1.9  -0.2  .     .  . 

lOKH  18:10  .    .  . 

1.6  0.0  ..  . 

10:06  18;10  .    .  . 

L4  0.2  ..  . 

9:44  17:58  .    .  . 

1.2  0.2  .    .  . 

9:07  17:30  .    .  . 

1.1  0.4  ..  . 

8:26  16:32  .    .  . 

LI  0.3  ..  . 


MARCH. 


S 


Day  of— I 


W. 


N 


C 
E 
P 


Mo. 


Th 
F 

S 

M 
Tu 
W 
Th 
F 
S 

M 
Tu 
W 
Th 

F 

S 

M 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 


Tu  20 


W 

Th 
F 

S 

M 

Tu 

W 


21 
22 
23 
24 
25 
26 
27 
28 


Th  29 
F  30 
S    31 


Time  and  Height  of  High  and 
Low  Water. 


7:39 
LI 

7:10 
1.2 

7:03 
1.3 

6:52 
1.4 

6:58 
1.6 

7:18 
1.7 

7:47 
1.8 

8:21 
L9 

8:54 
1.9 

9:21 
1.8 

9:56 
L6 

3:58 
0.7 

4:53 
0.6 

6:04 
0.6 

0:80 
1.8 

1:22 
1.4 

2:88 
1.5 

4:26 
L6 

5:66 
1.7 

6:88 
1.7 

7:44 
1.7 

8:26 
1.7 

9:04 
1.5 

8:18 
0.8 

4:07 
0.8 

4:42 

0.8 

6:11 
0.8 


16:05 
0.2 


16:50 


0.1 


15:52 
-0.1 

16:00 
—0.2 


16:02 
—0.2 


16:04 
-0.3 


16:18 
—0.4 

16:84 


—0.4 


16:51 
—0.3 

17:06 


—0.1 


17:19 
0.0 

10:23 

1.4 

10:48 
1.1 

10:58 
0.9 

15:25 


0.4 


14:48 
0.1 


14:52 
—0.1 


15:08 
—0.3 

15:28 


—0.3 

15:42 
—0.4 


16.-03 
—0.3 


16:22 
—0.2 


16:82 
0.0 

9:81 
1.8 

9:42 
LI 

9:43 
0.9 

8:50 
0.9 


28:80 
0.8 

17:24 
0.2 

17:25 
0.4 

17:08 
0.6 


83:40 
0.9 

16:31 
0.1 

16:81 
0.2 

16:26 
0.4 

15:49 
0.4 


23:48 
1.0 

28:55 
L2 


23:19 
LO 

28:24 
LI 

28:25 
LI 

28:26 
L2 


15:36 
0.4 

28:52    .    .    . 
1.8    ..    . 

■         ■         ■ 

15:00 

28:60   .    .    . 

0.2 

1.8    ...    . 

14:80 
0.0 

23:46    .    ,    .    . 
L4   .    .    . 

*         •         • 

14:36 

0.0 

• 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  It  is  high  or  low  water.  The  heights,  In  feetand  tenths,  are  reclconed 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  0.8  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  It. 

The  time  used  is  Batavia  Mean  Local  Civil,  for  the  meridian  106°  58'  £.;  Oi>  is  midnight,  12>>  is  noon:  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.m. 

#,  new  moon:  ^,  1st  quar.;  C>  full  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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W 

Th 
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2 
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5 
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7 
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10 
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22 

M 
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Tu  24 

W  26 

1 

Th  26 

F    27 

S  ,28 

»    29 
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Time  and  Heisht  of  High  and 
Low  Water. 


0:00  14:38 

1.4  —0.1 

0:25  14:40 

1.4  -0.2 

5:26  14:45 

1.4  —0.8 

6:25  14:58 

1.6  —0  8 

7:12  15:15 

1.5  —0.8 

7:55  15:81 

1.5  -0.2 

2:80  8:84  15:44      22:20 

0.8  1.4  0.0         1.1 

8:18  9:12  15:50      22:20 

0.7  L8  0.1         1.2 

4K)5  9:55  16:00      22:82 

0.5  1.0  0.8         1.4 

4:54  10:24  16:00      22:64 

0.4  0.8  0.4         1.5 

6:10  10:52  16:24      28:18 

0.4  0.6  0.5         1.6 

8K)9  28:50 

0.8  1.7 

18«> 

0.1 

0'J80  18:20 

1:17  18:42 ? 

1.7  —0.8  ...... 

2:45  14H)6 

1.6  —0.4 

4:45  14:25 

1.5  —0.4 

6:10  14:45 

1.4  —0.8 

7:14  14:58  22:60    .    .    . 

1.8  —0.1  1.1    ..    . 

8:18  8:00  15:05      22:82 

0.7  1.2  0.1         1.2 

4:10  8:84  15K)6      22:24 

0.8  1.0  0.2         1.3 

5:05  9:02  15:10      22:27 

0.7  0.8  0.8         1.4 

6:00  9:25  14:45      22:80 

0.7  0.8  0.4         1.5 

14:15  22:35 

0.4  1.6 

13:24  22:45 

0.8  1.6 

12:50  22:68 

0.1  1.7 

12:55  28:10 

0.0  1.7 

12:58  23:24 

—0.1  1.7 

18:04  28:40 

—0.2  1.2 

—0.8 
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W 
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Th 

31 

Time  and  Heiirht  of  High  and 
Low  Water. 


0:02  18:22 

1.6  —0.8 

0:40  18:85 

1.5  —0.8 

2:06  13:64 

1.8  —0.2 

6:04  14:06  21:56    .    .    . 

LI  -0.1  L2    .    .    . 

2:50  7:11  14:16      21:80 

0.9  LO  0.0         L8 

8:85  8:10  14:86      21:80 

0.7  0.9  0.2         L6 

4:06  9:10  14:80      21:41 

0.6  0.8  0.8         L7 

5:04  10:10  14:28      22H)0 

0.8  0.6  0.4         L8 

6:17  22:26 

0.2  2.0 

7:50  28:00 

0.0  2.1 

9:58  23:30 

—0.2  2.1 

11:15  28:68 

—0.3  2.0 

12K)2 

—0.4 

0:27  12:86 

L8  —0.4 

0:86  18H»  28:86    .    .    . 

1.6  —0.8  1.6    ..    . 

18:26  22:86 

—0.2  L4 

18:86  22:14 

0.0  L4 

13:40  22K)0 

0.1  1.4 

18:46  21:51 

0.2  L6 

18:46  21:68 

0.8  L6 

18:08  21:68 

0.8  L7 

12:14  21:68 

0.8  L8 

10:00  22:10 

0.1  L9 

10:10  22:26 

-0.1  1.9 

10:45  22:40 

-0.1  2.0 

10:48  28:00 

-0.2  2.0 

IIKK)  28:18 

—0.3  2.0 

11:24  23:40 

—0.4  1.9 

—0.4 

0:00  12K)5 

L8  — 0.3 

OM  12:27  22:56    .    .    . 

1.6  —0.2  L4    .    .    . 
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6 

7 

8 

9 
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12 

13 
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 
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Time  and  Height  of  High  and 
Low  Water. 


12:40 
0.0 

12:60 
0.1 

18:12 
0.2 

18K)5 
0.8 

6:25 
0.2 

6:15 
-0.1 

7:16 
—0.8 

8:18 
—0.4 

9:18 
—0.5 

10K» 
—0.4 

10:56 
—0.4 

11:81 
—0.8 

11:67 
—0.2 

12:15 
0.0 

12:11 
0.2 

12:08 
0.2 

12:00 
0.8 

7:16 
0.2 

7:24 
0.0 

7:46 
—0.2 

8.*06 
-0.2 

8:80 
—0.8 

8:80 
-0.4 

8:52 
—0.6 

9:18 
-0.5 

9:62 
-0.4 

10:24 
-0.8 

10:49 
—0.1 

11K)4 
0.0 

11:20 
0.2 


21:44 
1.4 

20:66 


L4 


20:51 
1.6 

21.-00 


L9 


21:17 
2.1 


21:48 
2.8 

22:12 
2.4 

22:47 
2.8 


28:17 
2.2 

28:41 


2.1 


28:52 
L8 

28:83 


L6 

22:45 
L6 


22KW 


L6 


21:46 
L5 


21  .-28 
L7 

21:26 
L8 

21:86 
L8 

21d)2 
L9 


21:85 


2.0 

21:46 
2,1 

22:10 
2.2 

22:80 
2.2 

22:52 
2.1 


23:14 
2.1 


23:34 
L9 


28:44 
1.7 


23:80 
L5 

21:48 
L8 


20:26 
1.4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 

a  comparison  of  consecuti  vsiheights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths^  are  recIkODed 
;  from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Aamiralty  Charts  for  this  r^on.  and 

which  is  0.8  foot  below  mean  sea  level.  To  llnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chan. 
,  unlci^  a  minus  ( — )  sign  in  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Batavia  Mean  Local  Civil,  for  the  meridian  106°  53'  £;  0^  is  midnight,  12^  is  noon;  all  hours  less  than  12sre 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.) ,  and  when  diminished  by  12  give  the  timesafter  noon;  for  instance. 
'  15:47  Ls 3:47 p.m. 

'        0,  new  moon:  J),  1st  quar.;  Q,  full  moon:  C>  ^  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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0.1        1.4 

loas     21J* 

■a  "3  :  :  ;  ;  :  i 
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The  lid«B  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  Ursl  line  a 

which  la  0.8  toot  below  mean  sea  level.  To  find  the  depth  of  water,  add  ihe  tabular  h 
■  tinleas  a  mlnus{— )  sign  Is  before  the  height.  In  which  ease  subtract  It. 

The  time  used  U  Batavla  Mean  Local  CIril  [or  the  meridian  106°  68'  E.:  0>  Is  midn 
,  in  the  forenoon  (a.m.),allgreater«reln  theaftemooD  {p,m.)andwhendlmlQlshedb 

1       '   »,i.ewmoon;  J   latqtutr.;  Q.  (uU  "«>..;  d.  3d  quar.;  E,  moon  on  the  equator: 
equator;  A.  F,  moon  In  apogee  or  perigee. 

ud  belKhu  0 

the^Admlra 
eight  to  the 

Ight,  12M«D 

rl2glTethe 
N,  S.  moon 

tj  charts  for  this  region,  and 
Boundlnge  given  on  the  chart, 

[)on;a]1  bonts  le«  than  12  are 
timai  afternoon:  totitutanee, 

farthest  north  ot  south  of  the 
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OCTOBER. 
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W  31 


Time  and  Height  of  High  and 
Low  Water. 


NOVEMBER. 


DECEMBER. 


4:02  11:00  15:19      21:18 

0.2  1.0  0.8         1.0 

4:05  10:44  16:10      21:35 

0.4  1.2  0.8         0.9 

4:09  10:52  16:40      21:48 

0.5  1.3  0.7         0.8 

3:54  10:58 

0.5  1.4 

3:20  11:08 

0.5  1.5 

2:26  11:20 

0.4  1.6 

1:68  11:24 

0.2  1.6 

2:08  11.-28 

0.1  1.5 

2:20  11:34 

0.0  1.5 

2:20  11:40 

—0.1  1.4 

2:22  11:55 

0.0  1.4 

2:28  11:58 

—0.1  1.3 

2:40  11:35 

—0.1  1.2 

2:47  11:08 

0.0  1.1 

3:03  10:31  14:48      20:10 

0.1  1.1  0.8         1.1 

3:14  lOKfi  15:28      20:50 

0.2  1.2  0.7         0.9 

3:26  10:06  16K)0      21:39 

0.3  1.4  0.5         0.8 

3:34  10:15  16:54      22:14 

0.4  1.5  0.4         0.8 

3:81  10:36  18:00      22:58 

0.5  1.7  0.2         0.7 

2:85  11:00  19:38    .    .    . 

0.5  1.8  0.1    ..     . 

11:30  23:55 

1.9  0.1 

12:04 

1.9 

0:32  12:42 

—0.1  1.8 

1:00  13:38 

—0.2  1.7 

1:80  15:22 

—0.2  1.5 

1:52  12:14    

—0.1  1.3 

2:12  10:50  ...... 

0.0  1.2 

2:22  10:25 

0.2  1.2 

2:36  10:04  16:12      20:21 

0.3  1.3  0.7         0.9 

2:41  9:58  17:11      21:00 

0.4  1.4  0.6         0.8 

2:41  10:03 

0.4  1.5 


c  Day  of— I 

8  -  -, 

S    W.  Mo. 


E 


E 


O  Th 

'  F 

I 
S 

A  I   % 

M 

I 
N   Tu 

W 

Th 
F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

8 

M 
Tu 
W 
Th 

F 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

I 

27  I 

28; 

i 
29 

t 

30! 


Time  and  Height  of  High  and 
Low  Water. 


2:12  10:11 

0.3  1.7 

1-35  10:20 

0.4  1.8 

0:15  10:30  23:54    .    . 

0.2  1.8  0.1    .    . 

10:44 

1.8 

0:17  10:51 

0.0  1.8 

0:30  11H>5 

0.0  1.8 

0:40  11:12 

—0.1  1.8 

0:50  11:22 

—0.1  1.7 

0:56  11:31    

—0,1  1.5 

1:06  11:10 

—0.1  1.4 

1:25  10:36 

0.0  1.3 

1:35  9:50 

0.1  1.3 

1:45  9:20 

0.2  1.4 

2:05  9:16 

0.3  1.6 

2.-03  9:25 

0.3  1.8 

1:54  9:45  18K)5    .    . 

0.4  2.0  0.0    .     . 

10:10  19:20  '.    .    .    .    . 

2.1  -0.3 

10:40  20:50 

2.2  —0.2 

11:08  22:18 

2.2  —0.8 

11:40  23K)8 

2.1  —0.3 

12:08  23:50 

1.9  —0.2 

12:24 •  .    , 

1.7 

0:26  11:48 

—0.1  1.5 

0:48  10:35 

0.0  1.3 

1:05  9:67 

0.2  1.3 

1:07  9:40 

0.3  1.4 

1:14  9:30 

0.4  1.6 

1:05  9:34 

0.3  1.7 

0:10  9:37  19:58    .    . 

0.3  1.8  0.0    .    . 

9:42  20:48 

2.0  0.0 
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9:54  21:30  .     .  . 

2.0  — 0.1  .     .  . 

10H)7  22:10  .     .  . 

2.0  —0.1  .     .  . 

10i27  22:17  .     .  . 

2.0  — 0.2  .     .  . 

^10:40  22«i  .     .  . 

2.0  —0.3  .     .  . 

10:51  •^:64  .    .  . 

1.9  —0.2  .     .  . 

11:10  23:13  ,     .  . 

1.9  —0.2  .     .  . 

11:22  23:80  .    .  . 

1.7  — 0.1  .     .  . 

11:22  23:52  .     .  . 

1.5  0.0  ..  . 

10:38 

1.4 

0:06  9:40  .     .  . 

0.1  1.8  ..  . 

0:17  8:49  .     .  . 

0,3  1.5  ..  . 

0:38  8:38  ..  . 

0.3  1.6  ..  . 

0:34  8:44      17:80 

0.3  1.9         0.2 

8:58  18:08  .     .  . 

2.1  0.0  ..  . 

9:22  18:48  .     .  . 

2.3  —0.3  .     .  . 

9:54  19:40  .     .  . 

2.8  -0.5  .     .  . 

10:24  20:32  .     .  . 

2.3  —0.4  .     .  . 

10:58  21:20  .     .  . 

2.2  -0.4  .     .  . 

11:28  21.-08  .     .  . 

2fl  —0.3  .     .  . 

11:42  22:47  .     .  . 

1.9  -0.1  .     .  . 

11:38  23:20  .     .  , 

1.7  0.0  ..  . 

10:68  23:40  .     .  . 

1.4  0.2  -     .  . 

9:61  23:35  .     .  . 

1.4  0.8  .     ,  . 

9:80  23:82  .     .  . 

1.4  0.8  .     .  . 

9:11  19:13  .     .  . 

1.6  0.3  ..  . 

9:10  18:40  .     .  . 

L7  0.1  ..  . 

9:15  19KK)  .     .  . 

1.8  -0.1  -     .  . 

9*2  19:25  .     ,  . 

1.9  —0.2  .     .  . 

9:28  19:50  .     .  . 

2.0  -0.2  .     .  . 

9:40  20:15  .     .  . 

2.1  —0.2  .     .  . 

9-.65  20:18  .     .  . 

2.1  —0.3  .     .  . 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  aecond  line  of  eachdar; 
a  comparison  of  consecutive  heights  will  indicate  vhether  it  i.s  high  or  low  water.  The  heignts,  In  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  0.8  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  toe  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  w^hich  case  subtract  it. 

The  time  used  is  Batavia  Mean  Local  Civil,  for  the  meridian  106<^  .53'  £.;  0)>  is  midnight,  12^18  noon;  all  hours  les  than  12 
are  in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  aft«r  noon;  for 
instance,  16:47  is  3:47  p.  m. 

#,  new  moon:  ;}),  Ist  quar.:  0>  ^ul^  moon;  (^,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  aoath  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heignts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  W^ater,  which  is  the  datum  of  soundings  on  the  Coant  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  1.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (  —  )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  120th  meridian  £. ;  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  0>  ^^11  moon;  (£,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
e<)uator;  A,  P,  moon  in  apt^ee  or  perigee. 


MANILA  (Pasig  Eivw  Entrance).  PHIUPPINE  ISLANDS,  1906. 


~~ 

' 

" 

Time  and  HelghtorHli 

' 

HAY. 

— 

JUNR                                j 

g  Dxyot- 

hand 

d  Dayof- 

liW.Mo. 

"-" 

'^^ 

t  of  High  and 

1 

Dayot- 

Time  and  Hei^l  of  H%b  and 

S    W.  Mo. 

W. 

Mo. 

S      1 

ana 

im 

14:10 

21:60 

T«|    1 

W 

6:33 

14:20 

22:20 

F 

1 

4:<»       IhlO 

16:44 

n^ 

N   M,  2 

4K)7 

LI 

i.i 

^t. 

JVVi   2 

hm 

7:10 

]5K» 

^i!S 

E 

8 

2 

6:32      10:44 

'T, 

n-3i 

Tui   3 

4^K 

'i°S 

^s^ 

Th    3 

'i^ 

BM 

"T°n 

S 

3 

«;18     12.-23 

18^2 

w'    4 

0KB 

10:34 

l^u 

T, 

Tt 

ri 

'^ 

M 

4 

0:30       7M 

1.1        2.3 

0.9 

3039 

'Tb,  5 

S      5 

1:00 

7:67 

12:23 

18:66 

Tu 

6 

1:16       3:11 

15:48 

jp'e 

4:2s 

1.1 

K    §j  6 
Mi   7 

■s 

2.1 

'S 

3,0 

i.5 

I.S 

6.0 

16:83 
-0.2 

30-M 
23:23 

W 
Th 
F 

S 

s 

M 

6 

7 
8 
» 
10 
11 

(L60      16:66 

:  S 

7 
8 
9 
10 
11 

10:15 

10:10 

10:30 
2.0 

iia» 

a.  7 

17:17 

2.6 

2.S 
»:» 

WO    iHrt 1 

e|s 

10:2lt     13:41 

W     9 

Th  10 

O.M 

"i",  'T! :  :  :  :  : : 

p:tu 

Th 

12 

0:M 

'1^ 

"l^ 

^i 

" 

8 

12 

^" 

12M 
4.0 

-0.8 

Tu 

12 

1.4        i.8 

isas 

8.8 

^i 

F 

13 

',", 

a«i 

12:87 

19:^ 

8 

13 

3:07 

&M 

12  A2 

S*? 

W 

13 

Vs     *i*° 

1*«8 

Ilii 

s 

14 

8:40 

13:10 

20:M 

M 

14 

8:58 

6:17 

"fS 

21:43 

Th 

14 

4«2       8«i 

14:53 

2;:b 

s|s 

15 

ana 

HM 

'tl 

^" 

1 

Tu 

15 

1.2 

1.1 

22:80 

-0,1 

F 

15 

4:62       «:2> 

15:16 
2.S 

^^ 

1 

M|16 

''f^ 

22:57 

W 

16 

•«; 

7:28 

16:11 

''ol 

S 

16 

6:13      11D5 

1621 

2a:B 

Tull7 

6M 

Th 

17 

«;« 

"" 

"fl 

s 

17 

6:48     12:45 

''r. 

22« 

WJ18 
tJi9 

S  :21 

M  23 

DM 
0.4 

1.1 

T, 

UM 

E 

• 

F 

S 

18 
19 

0:30 

10:1S 
lD-.Kt 

7S6 
2.0 

14:63 

0.B 

ill:13 

M 

Tu 
W 
Th 

IB 

„ 

20 
21 

7:29      17:06 

a.7 

8.20 
M   21 
Tu  22 

w|. 

Th  24 

F  25 

8:1.      17^8 

2.4 

0:40 
9:6S 

17^2 

41 

9W      18«, 1 

•i1  3^=1 

Ino 

24 
25 

•  Tu{24 

iBas 

IIM      10=21 

A  w'25 

M 

"S  T, 

Tb  28 

0:M 
i.8 

ft:0O 
5:W 

11:28 
B..'> 

1B:S0 

—6.1 
20:51 

'^ 

S    26 
«]2V 

12m 
3.8 

13:24 

19:33 

ll 

Tu 
W 
Th 
F 

26 
27 

28 
29 

fUt 

S  !28 

1.6         1,4 

8.4 

14:40 
3.0 

0,2 

|Tu,29 

N    sIm 

--a4 

|M 

30 

1.8 

G:2S 

».fi 

-0.1 

W  30 

i.j 

1,3 

3.6 

21:M 

E 

S 

30 

4:06       9:81 

15^0 
2.4 

SMS 

; 

J  Th31 

^** 

'i^ 

"i" 

22:30 

The  tfd 

unless  a  ni 

The  tin 

(«.n..|,al 

e^datr?." 

es  are  placed  In  the  order  ol  occurrenee,  wl 
n  of  eonsecnllve  helghla  will  Indlcale  wh< 

nus(-)»lgnitibeIorelheheight.  in  which 

greater  are  In  Iheafiemoon  (p.m.)  and  whe 
moon;  J.mt  quar.:  Q,  fa]]  moon;  (J,  3d 
P.  moon  m  apogee  or  perigee. 

h  Iheir  tlmeH  on  the  flnt  line  and  betaht* 
her  11  is  high  or  low  water.    TheheliSu.1 

pth  of  wBler,  add  the  labuUr  height  to  the 
case  sub  trap  t  it. 

dIanE.:0MBniIdnleht,l2'lBnooa;allhon™ 
n  diminished  by  12  give  the  time*  after  nooE 
uar.;  E.  moon  on  the  equator;  N.  B,  moon 

m  the  Mcond  line  ol  each  dav: 
feet  and  tenths,  are  reckoned 

Bonndlngi giien on3ie  eW. 

le»  than  12  are  In  the  lotenooo 

larthMt  norti  M  «(mth  ol  the 

MAXILA  (PflBigKiver  Entrance),  PHILIPPINE  ISLANDS,  1906. 


_   T1me>Di]  Belghtol  High 


™W»U 


E  Th  12 

C   F    13 


A   M 

16 

TuI7 

W 

18 

Th|l« 

N-     F 

20 

•  .  s 

21 

s 

22 

Im 

23 

Tu24 

7^1 

16:* 

8:a 

V:U 

Bi21 

i3i!^ :  :  :  ;  :  : 

KM 

.^1 :  :  :  :  :  : 

IIM 

1932 

4.1 

19:H 

-0.8 

i4 

dfs  :  :  :  :  :  ; 

¥S 

6.7 :  :  :  :  :  : 

sas 

1»:S0 

8:81 

18:16 

-^ 

KM 

s.a 

^«J 

3.4 

S'i :  :  :  :  :  : 

M)7 

-fl.5  !!!!:; 

0-sa 

18:56 

—0.6 

w 

i! 

Th    2 

F     3 

8,  4 

8     5 

M     6 

Tu    7 

W 

8 

Th 

9 

F 

10 

S 

H 

s 

12 

M 

13 

Tu'l4 

W 

16 

Th 

16 

F 

17 

S 

18 

S 

19 

M 

20 

Tu 

21 

W 

2a 

Th 

23 

F 

24 

S 

25 

S 

26 

M 

27 

Tu 

28 

W 

20 

Th 

30 

F 

31 

S.8 

0.S 

e-M 

i51 :  :  :  :  :  : 

•s 

n;80 

"I 

iS"  :  :  :  :  :  : 

0:10 

iS's :  :  :  :  :  : 

1L16      16:40      20:11 


1 

D«yof-| 

1  >..W| 

S      1 

8 

2 

• 

M 

3 

Tu 

4 

E 

W 

5 

Th 

6 

F 

7 
8 

S 

9 

A 

M 

10 

It 

Tn 

11 

W 

12 

X 

Th 

13 

F 

14 

i  s 

15 

;  s 

16 

M 

17 

• 

Tu 

18 

EW 

19 

Th 

20 

F 

21 

P 

S 

22 

s 

23 

X 

24 

J 

Tu'25[ 

s 

W 

26 

Th 

27 

F 

28 

S 

2S 

s 

30 

SEPTEMBER. 
Time  ana^Helrtt  of  High  sod 


6:SS  WM 

8.0  0.6 

7:14  16:20 

3.0  0,8 

8:31  I6;4« 

S.0  0.8 

9:40  17:11 


intheflrrit  linea 
lid  U 


The  tlAtu  are  placed  In  the  order  o 
Bcomj^rlioiiofconseciiOTeheighWH-lH  indicate  whether  il  is  high  o[ 
from  Ueao  Lower  Low  Water,  which  Is  llic  dalum  of  soundlngji  —  -' 
which  is  l.B  feet  below  mean  sea  level.    To  find  the  depth  of  water,  aim  me  laoui, 
iinlenamiiiae(  — )aigD  is  before  (be  height.  Id  which  cnsc  eubltael  it. 

The  time  used  IsCosmopolitan  Standard,  ia)th  meridian  E.:  0' Is  midnight  12' i' 
(ft.  m.), all  greater  are  in  the  nftemoon  (p.m. (and  when  dimlnUli  EC!  by  12  give  the 

».  new  moon;  J.  litqtuir:  O.  full  moon;  ij,  8d  qa»r.;  E,  moon  on  (he  eqiie 


heights  on  the  second  line  ot  each  day: 
lelghta.  In  feet  and  lenlhs.  arc  reckoned 
lelle  Survey  Charts  for  IhIg  region,  and 
lit  to  the  souudlnga  given  on  llie  chart, 


i*,  mooD  tn  apbgi 


206 


MANILA  (PaeigKiver  Entrance),  PHILIPPINE  ISLANDS,  1906 


OCTOBER. 


• 

a 

8 

a 

Day  of — 

W.  'mo. 

M 

1 

o 

Tu 

2 

£ 

W 

8 

Th 

4 

F 

5 

s 

6 

s 

7 

A 

M 

8 

Tu 

9 

N 

a 

W 

10 

Th 

11 

F 

12 

S 

13 

s 

14 

M 

15 

Tu 

16 

E 

W 

17 

• 

Th 

18 

F 

19 

P 

S 

20 

s 

21 

M 

22 

• 

S 

Tu 

23 

}) 

W 

24 

Th 

25 

F 

26 
27 

s 

28 

AI 

29 

E 

Tu 

30 

W 

31 

Time  and  Height  of  High  and 
I^w  Water. 


8:54  16:38  23:00    .     .    . 

2.8  0.5  1.6    ..     . 

3:39  10:11  17:00      23:10 

1.3  2.7  0.7         1.7 

4:44  10:58  17:20      23:27 

1.1  2.5  0.9  2.1 

5:32  11:45  17:51       28:46 

0.8  2.4  1.0         2.3 

6:02  12:31  18:01    .     .     . 

0.6  2.2  1.1    ..    . 

0:01  6:46  13:19      18:06 

2.6  .0.4  1.9         1.1 

0:23  7:28  13:65      18:13 

2.9  0.3  1.6  1.1 

0:51  8:13  14:84      18:24 

3.2  0.2  1.5  1.0 

1:20  8:.W  15:16      18:38 

3.3  0.2  1.3  0.9 

1:54  9:45  15:30      18:29 

3.3  0.2  1.1          1.0 

2:29  10:39 

3.3  0.2 

3:13  11:39 

3.2  0.4 

4:05  12:47 

3.0  0.6 

6:17  13:61 

2.8  0.6 

6:48  14:45  21:50    .    .    . 

2.6  0.7  1.6    ..    . 

1:33  8:14  15:25      22.-06 

1.5  2.5  0.8  1.7 

3:15  9:31  16:56      22:10 

1.3  2.4  0.9  2.1 

4:19  10:82  16:41      22:41 

0.8  2.4  1.0         2.3 

5:00  11:33  17:12      23:08 

0.5  2.3  1.2         2.7 

5:56  12:38  17:31      23:40 

0.0  2.1  1.3         3.1 

6:50  13:35  17:50    .    .    . 

—0.3  1.8  1.8    ..    . 

0:16  7:42  14:26      18:10 

3.6  —0.6  1.6  1.3 

0:56  8:40  15:20      18:28 

3.8  —0.5  1.9  1.4 

1:36  9:35  16:35      18:45 

3.9  —0.6  1.9  1.3 

2:20  10:36  17:60      18:50 

8.8  —0.3  1.9         1.2 

3:10  11:40 

3.6  —0.1 

4:05  12:48 

3.2  0.3 

5:21  13:47  21:15    .    .    . 

2.8  0.6  1.6    ..    . 

0:50  6:66  14:22      21:20 

1.5  2.3  0.9         1.7 

2:50  8:45  15:00      21:25 

1.5  2.0  1.2         1.9 

3:40  9:66  16:02      21:58 

1.2  1.9  1.3         2.2 


NOVEMBER. 


^  Dayrjf- 

9  _!__   Time  and  Height  of  High  and 

-    VV.iMo.  Low  Water. 


O  Th 
F 


N 


£ 


£ 


1 


s 

3 

s 

4 

M 

5 

Tu 

6 

W 

7 

Th 

8 

F 

9 

S 

10 

8 

11 

M 

12 

Tu 

13 

W 

14 

Th 

15 

F 

16 

S 

17 

S^ 

18 

M 

19 

Tu 

20 

W 

21 

Th 

22 

F 

23 

S 

24 

s 

25 

M 

26 

Tu 

27 

W 

28 

Th 

29 

F 

30 

4:44  11:20  16:15  22:16 

0.7  1.8  1.4  2.5 

5:33  12:14  16:22  22:40 

0.4  1.7  1.4  2.9 

6:18  12:58  16:28  23:10 

0.1  1.6  1.4  3.2 

6:65  13:34  16:38  23:42 

0.0  1.6  1.4  8.4 

7:32  14:12  16:65  .    .     . 

0.1  1.7  1.3  .         . 

0:15  8:06  14:60  17:20 

8.5  0.2  1.7  1.3 

0:60  8:47  16:27  17:30 

3.6  0.2  1.8  1.2 

1:25  9:26  16:20  17:46 

8.6  —0.2  1.9  1.2 

2:02  10:08  16:50  18:20 

8.4  —0.1  1.8  1.8 

2:43  10:50  17:30  19:35 

3.2  0.1  1.8  1.4 

8:34  11:36  18:80  21:88 

3.0  0.3  1.7  1.4 

4:40  12:18  19:06  .    .    . 

2.6  0.6  1.8  ..    . 

0:02  6:12  18:02  19:46 

1.5  2.2  0.9  1.9 

1:50  8:04  14:16  20:82 

1.4  1.8  1.2  2.1 

8:05  9:29  14:66  21:10 

0.9  1.8  1.4  2.6 

4:20  11:10  16:26  21:49 

0.4  1.9  1.4  3.0 

5:20  12:15  16:60  22:26 

—0.1  1.6  1.6  3.5 

6:10  18:10  16:16  28:09 

—0.6  1.6  1.6  3.9 

7K«  23:50 

-0.8  4.1 

7:50 

—1.0 

0:35  8:40  16:40  17:50 

4.2  -0.9  1.4  1.2 

1:20  9:27  16:28  18:30 

4.1  —0.7  1.4  1.2 

2:04  10:14  17:20  19:12 

8.8  -0.3  1.6  1.4 

2:64  10:56  18:10  20:30 

3.4  0.1  1.6  1.4 

8:47  11:36  18:46  22:28 

2.9  0.6  1.5  1.4 

4:68  12:00  19:00  .    .    . 

2.3  0.8  1.7  ..     . 

1:06  6:46  13:00  19:30 

1.6  1.8  1.2  2.0 

2:38  8:65  13:32  20:07 

1.3  1.6  1.4  2.4 

4:14  20:52 

0.9  2.7 

5:10  21:28 

0.4  3.0 


DECEMBER. 


8 


O 

A 

N 


E 


8 


E 


9 


Day of — 
W.  Mo 


S 

M 

Tu 
W 

Th 

f| 
s  ■ 
s 


1 

2 
3 
4 
5 
6 
7 
8 
9 


M   10 
Tu  11 


W 

Th 

F 

S 

s 

]M 

Tu 

W 

Th 

F 

S 

S 

M 

Tu 

W 

Th 

F 

S 

1» 
M 


12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Height  of  Hi^hand 
Low  Water. 


5:50 
0.1 

6:24 
—0.2 

6:55 
—0.4 

»:26 
—0.5 

7:55 
—0.6 


0:80 
8.8 

1:06 
3.7 

1:46 
8.5 

2:27 
3.2 

3:16 
2.8 

4:12 
2.8 

6:68 
1.7 

1:42 

1.2 

3:26 
0.6 

4:35 
0.0 

6:32 
—0.5 

6:20 
—0.9 

7:05 
—1.1 


7:48 
—1.1 


0:23 
4.2 

8.9 

1:60 
3.5 

2:35 
3.0 

8:25 
2.4 

4:20 

1.8 

0:20 
1.5 

8:35 
1.1 

6:00 
0.5 

5:42 
0.1 

6:10 
—0.1 

6:26 
—0.2 


22:00 
3.3 


22:36 


8.5 


14:30 
1.4 

14:40 
L2 


15:20 
1.8 

15:50 
1.1 


8:28 
—0.6 


9.-00 


—0.5 


9:85 
—0.2 

10:06 
0.0 

10:30 
0.4 

11:00 
0.7 

11:50 
1.0 

8KX) 
1.6 

20:24 
8.2 


16:30 
1.5 

16:42 
1.6 

17:10 

1.7 

17-.50 
2.1 

18:35 
2.4 

12:'20 
1.3 


21:15 


3.6 


'22:0b 

ar9 


22:50 
4.1 


23:37 
4.3 


8:26 
-0.9 


9:02 
—0.6 

9:35 
-0.2 

10:00 
0.2 

10:18 
0.6 

10:80 
0.9 

5:50 
1.4 


15:87 
1.6 

16:10 
1.6 

16:83 
1.6 

16:50 
2.0 

17.-25 
2.8 

lO'JSrl 
1.1 


19:10 
2.7 

20HK2 
3.0 


20:50 
3.2 

21:34 
8.4 


22:15 
8.6 


28:12 
3.7 

23:50 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  timca  on  tiie  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckcHxed 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  rerlon.  and 
which  is  1.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart. 
unless  a  minus  (  — )  sign  is  before  the  height,  in  which  ca.se  subtract  It. 

The  time  used  is  C/Osmoix)litan  Standard,  120iii  meridian  £.;  0^  Is  midnight,  12*  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  3:47  p.  m. 

#,  new  moon;  ]).  1st  qnar.;  Q.  full  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  erf  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


19:2?* 
1.4 

20:4> 
1.5 

22  r^ 

1-5 

1.5 


19:S>J 

-2-7 


18:40 
1.4 

19:5iO 
1-3 

21:11 

1-S 

22:50 
1,5 


18:15 
2.5 
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207 


JANUARY 


c  Day  of- 
S  !  W.  Mo. 


E 

M 

1 

I 

Tu    2 

W     3 

A 

Th    4 

F  '    5 

1 

S 

6 

S      7 

M 

8 

N 

Tu 

9 

W  10 

Th  11 

F    12 

S    13 

S    14 

M    16 

£ 

Tu  16 

d 

W   17 

Th  18 

P 

F   19 

S    20 

S    21 

S 

M    22 

Tu  23 

• 

W  24 

Th  25 

F   26 

S    27 

S    28 

E 

M   29 

Tu  30 

W 

31 

Time  and  Height  of  High  and 
Low  Water. 


1:32 
0.7 

8:06 
0.7 

4:55 
0.7 

0:10 
1.8 

0:52 
1.5 

1:28 
1.8 

2:00 
1.8 

2:34 
1.9 

3:07 
2.0 

8:40 
2.1 

4:16 
2.1 

4:53 
2.0 

5:32 
1.9 

6:13 
1.7 

0:18 
0.4 

1:35 
0.5 

3:12 
0.6 

5:00 
0.6 

6:40 
0.5 

0:45 

1.8 

1:36 
2.0 

2:21 
2.1 

3:03 
2.2 

3:42 
2.1 

4:20 
2.0 

4:55 
1.9 

5:29 
1.7 

'6:00 
1.5 

0:10 
0.5 

1:12 
0.7 

2:35 
0.7 


7:55 
1.8 

8:46 
1.1 

9:30 
1.1 

6:32 
0.7 

7:45 
0.6 

8:37 
0.4 

9:18 
0.4 

9:52 
0.3 

10:25 
0.2 

10:55 
0.2 

11:25 
0.1 

12.-00 
0.1 

12:35 
0.0 

13:15 
0.0 

6:57 
1.5 

7:50 
1.3 

8:46 
1.0 

9:50 
0.8 

11:08 
0.7 

7:66 
0.4 

8:52 
0.3 

9':38 
0.1 

10:20 
0.1 

10:55 
0.1 

11:29 
0.1 

11:66 
0.1 

12:24 
0.1 

12:56 
0.1 

6:83 
1.3 

7:08 
1.1 

7:38 
1.0 


MARCH. 


Day of— 

W.Mo. 

Th     1 

F 

2 

S 

3 

S 

4 

M 

5 

Tu 

6 

W 

7 

Th 

8 

F 

9 

S 

10 

s 

11 

M 

12 

Tu 

13 

W 

14 

Th 

15 

F 

16 

S 

17 

S 

18 

Time  and  Height  of  High  and 
Low  Water.  i 


19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


S    31 


2:08 
0.7 

4:11 
0.7 

6:28 
0.6 

7:25 
0.5 

0:10 
1.6 

0:56 

1.7 

1:37 

1.7 

2:15 
1.8 

2:52 

1.8 

8:30 
1.7 

4:04 
1.6 

4:48 
1.4 

5:29 
1.8 

0:18 
0.3 

1:29 
0.4 

8:06 
0.5 

5:10 
0.5 

6:88 
0.4 

7:25 
0.3 

0:50 
1.7 

1:37 
1.7 

2:17 
L7 

2:51 
1.6 

3:24 

1.5 

4:00 
L8 

4:27 
1.2 

4:53 
LI 

6:20 
0.9 

0:42 
0.5 

1:47 
0.6 

3:23 
0.5 


6:52 
0.9 

7:26 
0.8 

8:40 
0.7 

10:50 
0.6 

7:58 
0.4 

8:23 
0.3 

8:46 
0.2 

9:08 
0.0 

9:33 
0.0 

10:00 
0.0 

10:30 
0.0 

11:01 
0.0 

11:40 
0.0 

6:10 
1.1 

6:55 
0.9 

7:53 
0.7 

9:19 
0.7 

11:00 
0.6 

12:25 
0.7 

8:03 
0.2 

8:35 
0.1 

9:00 
0.1 

9:22 
0.0 

9:44 
0.0 

10:13 
0.0 

10:37 
0.0 

11:00 
0.1 

11:26 
0.8 

5:48 
0.8 

6:22 
0.7 

7:17 
0.6 


18:81 
0.2 

14:18 
0.2 

15:17 
0.3 

16:28 
0.3 

12:15 
0.6 

18:12 
,  0.7 

18:65 
0.8 

14:35 
0.9 

15:14 
1.0 

15:54 
L2 

16:86 
1.3 

17:14 
L4 

18:04 
1.5 

12:17 
0.0 

18:00 
0.1 

18:52 
0.1 

15.-00 
0.2 

16:20 
0.2 

17:87 
0.2 

18:21 
0.7 

14:07 
0.9 

14:46 
1.0 

15:22 

1.2 

15:57 
1.3 

16:24 
1.4 

17:00 
1.4 

17:87 
1.4 

18:17 
1.4 

11:54 
0.1 

12:24 
0.2 

18:08 
0.3 


?1:00 
1.3 

22:13 
1.3 

23:18 
1.4 


17:32 
0.2 

18:30 
0.2 

19:23 
0.1 

20:12 
0.0 

20:58 
0.0 

21:45 
0.0 

22:33 
0.1 

23:22 
0.2 


I 


19:00 
1.5 

20:08 
L5 

21:25 

1.5 

22:44 
1.6 

23:53 

1.7 


18:42 
0.2 

19:3H 
0.1 

20:28 
0.1 

21:13 
0.1 

21  -M 
0.2 

22:35 
0.2 

23:12 
0.3 

23:53 
0.4 


19:02 
1.4 

19:58 
1.4 

21:07 
1.4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparLson  of  consecutive  heights  will  indicate  whether  It  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  Is  the  datum  of  soundings  on  the  Hawaiian  Government  Survey  Charts  for  this  remon.  and 
which  is  0.7  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sijgTi  is  before  the  height,  In  which  case  subtract  It. 

The  time  used  Is  Hawaiian  Standard,  157°  30*  W. ;  0»»  is  midnight,  12»'  Is  noon:  all  hours  less  than  12  are  in  the  forenoon  (a.  m.) , 
all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance,  15:47  Is  3:47  p.  m. 

0,  new  moon;  }),  Ist  quar.;  0»  ^^11  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
e<|nator;  A,  P,  moon  in  apogee  or  perigee. 
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The  time  u.sedls  Hawaiian  Standard,  157°  30'  W.;  0»«  is  midnight,  li**  is  noon:  all  hours  less  than  12are'in  the  forenoon  (a.  m.). 
all  greater  are  in  the  afternoon  ( p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  8:47  p.  m. 

#,  new  moon;  ^,  1st  quar.;  Q,  full  moon;  C  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  In  apogee  or  perigee. 
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1:50 
0.6 

7:37 
—0.1 

15:00 
2.0 

22:20 
0.3 

• 

s 

19 

3:15 
0.8 

8:48 
0.0 

15:41 
L9 

22:28 
0.1 

E 

VV 

19 

4:17 
L4 

10:21 
0.1 

16:80 
1.4 

22:48 
0.0 

F 

20 

2:42 
0.6 

8:12 
-0.1 

15:38 
2.0 

22:48 
0.2 

M 

20 

3:56 
0.9 

9:31 
0.0 

16:15 
1.8 

22:65 
0.0 

Th 

20 

4:57 
L5 

11:05 
0.1 

17:10 
L8 

28:16 
0.0 

'•'  s 

1 

21 

8:21 
0.7 

8:52 
0.0 

16:05 
2.0 

23:12 
0.2 

Tu 

21 

4:37 
1.0 

10:16 
0.1 

16:50 
1.7 

23:27 
0.0 

P 

F 

21 

5:46 
L6 

12:01 
0.2 

17:50 
LI 

28:51 
0.0 

'  iS  '22 

4:05 
0.7 

9:31 
0.1 

16:40 
1.9 

23:40 
0.1 

E 

W 

22 

5:23 
LI 

11:05 
0.2 

17:29 
L5 

•  •         • 

•  ■         « 

S 

22 

6:87 
L6 

13:06 
0.4 

18:33 
0.9 

•  ■        • 

•  ■        • 

'm    23 

4:52 
0.7 

10:15 
0.1 

17:15 
1.9 

•        «        • 

Th 

23 

0:00 
0.0 

6:06 
L2 

12:02 
0.3 

18:11 
L3 

s 

23 

0:32 
0.0 

7:37 
L6 

14:30 
0.6 

19:25 
0.7 

1 

Tui24 

1 

0:13 
0.0 

5:40 
0.8 

11:02 
0.2 

17:52 
1.8 

F 

24 

1 

0:32 
0.0 

7:01 
L3 

13:03 
0.4 

18:53 
1.1 

D 

M 

24 

1:22 
0.1 

8:50 
L6 

16:25 
0.4 

20:42 
0.7 

1 

W  25 

1 

0:49 
0.0 

6:37 
0.9 

11:55 
0.3 

18:33 
1.6 

S 

25 

1:17 
0.0 

8:07 
1.4 

14:22 
0.5 

19:42 
0.9 

s 

Tu 

25 

2:28 
0.2 

10:08 
L6 

18:00 
0.3 

22:25 
0.6 

< 

Th 

26 

1:28 
0.0 

7:36 
1.0 

13:05 
0.5 

19:21 
1.3 

I 

8 

26 

2:05 
0.1 

9:24 
1.5 

16:20 
0.6 

20:45 
0.7 

W 

26 

3:46 
0.2 

11:20 
L6 

18:58 
0.3 

28:57 
0.7 

F 

27 

2:06 
0.0 

8:40 
1.1 

14:81 
0.6 

20:11 
1.1 

M 

27 

3:02 
0.1 

10:43 
1.6 

18:15 
0.5 

22:12 
0.6 

Th 

27 

5:08 
0.2 

12:24 
L7 

19:88 
0.2 

■        •        • 
•        •        • 

D     S    28 

1 

2:52 
0.0 

9:58 
L3 

16:18 
0.7 

21:10 
0.9 

Tu  28 

4:10 
0.1 

11:53 
L7 

19:27 
0.4 

23:45 
0.6 

F 

28 

IKX) 
0.8 

6:22 
0.2 

13:15 
L7 

20:10 
0.1 

1 

29 

8:43 
0.0 

11:15 
1.5 

18:10 
0.6 

22:25 
0.7 

S 

W  29 

1 

5:19 
0.1 

12:53 
1.8 

20:15 
0.3 

•  ■        • 

•  •         • 

S 

29 

1:50 
0.9 

7:23 
0.2 

13:59 
1.6 

20:37 
0.0 

I  M  30 

4:41 
0.0 

12:19 
1.7 

19:35 
0.5 

23:45 
0.7 

Th 

30 

0:58 
0.6 

6:23 
0.0 

13:48 
1.9 

20:52 
0.2 

§ 

30 

2:30 
LI 

8:18 
0.1 

14:35 
L5 

21:01 
0.0 

p 

I 

Tu 

31 

5:39 
—0.1 

1 

13:15 
1.9 

20:34 
0.3 

■        •        • 

F 

31 

1:52 
0.7 

7:22 
0.0 

14:27 
L9 

21:27 
0.1 

The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparlaon  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Hawaiian  Government  Survey  Charts  for  this  region, 
and  which  is  0.7  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
cliart,  unless  a  minus  (  —  )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  ia  Hawaiian  Standard,  157°  SCW.;  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.), 
all  erreater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance,  15:47  is  3:47  p.  m. 

#.  new  moon;  ^,  1st  quar.:  Ot  full  moon;  (I,  3d  quar.;  £,  moon  on  the  equator;  N,  8, moon  farthest  north  or  south  of  the 
equAtor;  A,  P,  moon  in  apogee  or  perigee. 
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HONOLULU  (Oahu  Island),  HAWAIIAN  ISLANDS,  1906. 


OCTOBER. 


12:88 
0.7 

13:24 
0.7 

14K)5 
0.6 

14:45 
0.6 

15:20 
0.6 

16.-02 
0.6 


-4'\ 


33:3) 


-41.  i 


16:08 
0.7 

21.3!* 
-ill 

16:58 
0.7 

("J 

17:55 
0.7 

28:10 
0.1 

19KI5 
0.7 

■        • 

»        •       ■ 

14:35 
0.1 

15:20 
0.1 

21uV2 

0.^ 

16:06 
0.0 

23i'7 

l.U 

16:48 
0.1 

•        ■ 

10:61 
0.9 

17.2^ 

a  I' 

11:48 
0.7 

lvt6 
0.0 

1S>  I 
-0.1 


30  3i 

21i¥ 
O-C 


The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  dij: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckopro 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Hawaiian  Government  Survey  Charts  for  this  reyiop 
and  which  is  0.7  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  tbe 
chart,  unless  a  minus  (-)  sign  is  before  the  height,  In  which  case  subtract  it. 

The  time  used  is  Hawaiin  Standard,  157°30' W.;  O"*  is  midnight,  12»«  is  noon;  all  hours  less  than  12  are  in  the  forenoon \ a. m.u 
all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#.  new  moon:  ]),  1st  quar.;  Q,  full  moon;  C  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  xht 
equator;  A,  P,  moon  in  apogee  or  perigee. 


APIA  (Upolu  Island),  SAMOA  ISLANDS,  1906. 
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JANUARY. 

Time  and  Height  of  Hii 
Low  water. 

?hand 

«        ■         • 
«        •        • 

FEBRUARY. 

Time  and  Height  of  High  and 
Low  Water. 

MARCH. 

Time  and  Heigh 
Ix)wW 

la  Dayof- 

8'     — 
a  w.  Mo. 

'js;mi  1 

1 

c  Dayof- 

8 

53    W.  Mo. 

J)  Th    1 

A 

c  1  Day of— 

?3  ;  W.  Mo. 

1 

it  of  High  and 
ater. 

5.-24 
0.5 

11:40     17:56 
2.4        0.7 

0:10 
2.3 

6:22 
0.9 

12:38 
2.4 

18:55 
0.9 

Th'    1 

4:31 
0.8 

10:47 
2.4 

16:58 
0.8 

1 
23:05 
2.3 

|])ITu    2 

0:07 
2.4 

6:23      12:40 
0.6         2.5 

18:67 
0.8 

F     2 

1      1 

1:08 
2.3 

7:19 
0.9 

13:33 
2.4 

19:51 
0.9 

}) 

F 

2 

6:18 
0.9 

11:37 
2.3 

17:65 
0.9 

■        •        • 
•        •        « 

W     3 

1 

1:10 
2.4 

7:20     18:35 
0.7         2.5 

19:62 
0.8 

S'    3 

) 

2:0b 
2.3 

8:15 
0.8 

14:27 
2.5 

20.45 
0.7 

S 

3 

0:02 
2.2 

6:16 
1.0 

12:37 
2.4 

18:59 
0.9 

A  Thi    4 

t 

2K)5 
2.4 

8:18      14:25 
0.7         2.6 

20:42 
0.7 

s 

4 

2:69 
2.4 

9K)5 
0.7 

15:18 
2.7 

21:32 
0.6 

S 

4 

1:10 
2.2 

7:23 
1.0 

18:40 
2.4. 

20:01 
0.8 

F 

5 

2:65 
2.5 

9:00     15:10 
0.7         2.7 

21:28 
0.6 

N 

M 

5 

3:48 
2.5 

9:51 
0.6 

16:03 
2.8 

22:17 
0.4 

N 

M 

5 

2:16 
2.3 

8:28 
0.8 

14:41 
2.6 

21:00 
0.6 

,     s 

1 

6 

3:38 
2.6 

9:41     15:52 
0.6        2.8 

22:07 
0.5 

Tu 

6 

4:30 
2.7 

10:35 
0.5 

16:47 
8.0 

23:00 
0.2 

Tu 

6 

3;12 
2.5 

9:20 
0.6 

15:33 
2.8 

21:48 
0.4 

s 

7 

4:18 
2.6 

10:20     16:31 
0.5        2.9 

22:45 
0.4 

W 

7 

5:12 
2.8 

11:15 
0.3 

17:28 
8.1 

23:41 
0.1 

W 

7 

4:01 
2.7 

10:09 
0.4 

16:21 
3.0 

22:35 
0.2 

M 

8 

4:58 
2.7 

10:58     17:10 
0.5        8.0 

28:24 
0.3 

o 

Th 

8 

5:53 
3.0 

11:58 
0.2 

18:10 
3.2 

■         •         ■ 

Th 

8 

4:47 
3.0 

10:53 
0.2 

17:07 
8.2 

28:19 
0.0 

( 

9 

5:84 
2.7 

11:36     17:48 
0.4        8.0 

•  •         ■ 

•  ■         • 

F 

9 

0:23 
0.0 

6:36 
3.1 

12:40 
0.1 

18:53 
8.3 

F 

9 

5:30 
3.2 

11:87 
0.0 

17:50 
3.8 

•  *        • 

•  •        • 

0  W  10 

1 

0:02 
0.2 

6:12      12:12 
2.8         0.4 

18:30 
3.1 

S 

10 

1:06 
0.0 

7:17 
3.1 

13:24 
0.1 

19:38 
8.2 

o 

S 

10 

0:02 
—0.1 

6:13 
3.3 

12:21 
—0.1 

18:88 
8.4 

Th  11 

1                      , 

0:44 
0.1 

6:51      12:55 
2.9        0.3 

19:10 
3.1 

s 

11 

1:50 
0.0 

8:00 
3.1 

14:12 
0.1 

20:26 
3.1 

E 

s 

11 

0:48 
—0,1 

6:68 
8.3 

13:08 
—0.1 

19:21 
3.4 

F    12 

J 

1:26 
0.1 

7:35     13:38 
2.9        0.8 

19:56 
8.1 

£ 

M 

12 

2:88 
0.1 

8:60 
8.1 

16K)0 
0.2 

21:13 
3.0 

P 

M 

12 

1:32 
—0.1 

7:46 
8.3 

18:66 
—0.1 

20:08 
3.8 

S    13 

2:11 
0.1 

8:20     14:27 
2.9        0.4 

20:43 
3.0 

P 

Tu 

13 

8:28 
0.2 

9:41 
3.0 

16:55 
0.8 

22:10 
2.9 

Tu 

13 

2:20 
0.0 

8:32 
8.2 

14:48 
0.0 

20:66 
8.1 

S 

14 

8:00 
0.2 

9:10     15:20 
2.9         0.4 

21:35 
2.9 

W 

14 

4:22 
0.4 

10:40 
2.9 

16:58 
0.4 

28:12 
2.7 

W 

14 

3:08 
0.1 

9:20 
8.1 

16:40 
0.2 

21:63 
2.9 

M 

15 

8:50 
0.3 

10:05     16:15 
2.8        0.5 

22:29 

2.8 

c 

Th 

15 

5:25 
0.5 

11:46 
2.8 

18:08 
0.5 

•  •        • 

•  •        • 

Th 

15 

4:06 
0.3 

;0:22 
8.0 

16:42 
0.8 

22:67 
2.7 

E  Til  16 

4:48 
0.4 

IIKH      17:17 
2.8        0.5 

28:82 
2.7 

F 

16 

0:24 
2.6 

6:38 
0.3 

12:69 
2.8 

19:23 
0.5 

F 

16 

6:10 
0.5 

11-.29 
2.8 

17:53 
0.4 

•         ■         • 
■         •         • 

(L   W 

1 

17 

5:48 
0.5 

12:06      18:26 
2.7         0.5 

•  «         > 

•  •         • 

S 

17 

1:38 
2.6 

7:50 
0.5 

14:07 
2.9 

20:31 
0.4 

1 

S 

17 

0:10 
2.6 

6:22 
0.6 

12:41 
2.8 

19:08 
0.5 

'      Th  18 

1 

0:41 
2.7 

6:66      13:17 
0.5        2.8 

19:40 
0.4 

s 

s 

18 

2:50 
2.8 

8:58 
0.8 

16:09 
3.1 

21:81 
0.2 

H 

18 

1:26 
2.6 

7:36 
0.6 

18:53 
2.9 

20:17 
0.4 

P    F 

19 

1:52 
2.7 

8K)4      14:20 
0.4        3.0 

20:42 
0.8 

M 

19 

3:48 
2.9 

9:55 
0.2 

16:05 
3.2 

22:25 
0.0 

M 

19 

2:36 
2.8 

8:42 
0.4 

14:56 
8.0 

21:15 
0.2 

S 

20 

2:69 
2.8 

9:08      15:20 
0.3         3.1 

21:42 
0.1 

Tu 

20 

4:40 
3.1 

10:46 
0.0 

16:66 
3.3 

23:10 
—0.1 

TuJ20 

3:81 
2.9 

9:40 
0.2 

15:50 
8.1 

22:05 
0.1 

1       s 

21 

4:00 
8.0 

10:04      16:15 
0. 1        3. 3 

22:35 
0.0 

W  21 

5:25 
3.2 

11:32 
0.0 

17:42 
3.4 

23:56 
—0.1 

W 

21 

4:23 
8.1 

10:80 
0.1 

16:39 
3.2 

22:62 
0.0 

«    M 

1 

22 

4:50 
3.1 

10:55      17:05 
0.0         3.4 

23.-23 
—0.1 

• 

Th 

22 

6:08 
3.2 

12:13 
0.0 

18:24 
3.4 

•  •        • 

•  ■        ■ 

Th 

22 

5:06 
3.2 

11:15 
0.0 

17:25 
3.8 

23:36 
—0.1 

Tu 

23 

5:40 
8.2 

11:44      17:54 
—0.1         3.5 

m 

■  •         ■ 

■  «         « 

F 

23 

0:38 
—0.1 

6:48 
3.2 

12:55 
0.0 

19:05 
3.3 

F 

23 

5:45 
3.2 

11:56 
0.0 

18:04 
3.3 

■         •         ■ 
•         ■         t 

•    W  24 

0:12 
—0.2 

6:27      12:80 
8.2     -0.1 

18:40 
3.5 

S 

24 

1:18 
0.0 

7:27 
3.2 

13:34 
0.1 

19:43 
3.2 

f 

S 

24 

0:15 
0.0 

6:'22 
3.2 

12:30 
0.0 

18:39  1 

3.2  1 

Th 

25 

0:55 
—0.2 

7:09      18:16 
8.2     —0.0 

19:27 
3.4 

E 

S    25 

1:65 
0.1 

8:05 
8.0 

14:12 
0.2 

20:21 
3.0 

s 

25 

0:47 
0.1 

6:57 
3.1 

18:05 
0.1 

19:13 
3.1 

F 

26 

1:88 
—0.1 

7:52     14:00 
3. 1         0. 1 

20:12 
3.2 

M   26 

2:32 
0.2 

8:43 
2.9 

14:52 
0.4 

21:00 
2.8 

M|26 

1:20 
0.2 

7:30 
8.0 

13:40 
0.3 

19:47 
2.9 

.  S  i27 

2:26 
0.0 

8:37      14:44 
8.0         0.2 

20:57 
3.0 

Tu  27 

3:10 
0.4 

9:22 
2.7 

15:32 
0.6 

21:40 
2.6 

Tu'27 

1:64 
0.3 

8:05 
2.9 

14:16 
0.4 

20:21 
2.7 

S    28 

1 

3:08 
0.2 

9:20      15:30 
2.9         0.4 

21:40 

2.8 

A 

W  28 

3:49 
0.6 

10:02 
2.6 

16:11 
0.7 

22:21 
2.4 

A 

W  28 

2:26 
0.5 

8:38 
2.7 

14:49 
0.6 

20:56' 
2.5 

E    M 

29 

3:52 
0.4 

10:07      16:17 
2.7         0.6 

22:80 
2.6 

1 

Th  29 

3:00 
0.7 

9:15 
2.6 

15:25 
0.7 

21:30 
2.4, 

Tu  30 

4:40 
0.6 

10:52      17:03 
2.6         0.7 

23:17 
2.5 

F 

30 

3:40 
0.8 

10:00 
2.5 

16:11 
0.8 

22:16  ; 
2.3 

W   31 

i 

5:28 
0.8 

11:43      17:57 
2.6         0.9 

•  •         • 

•  •         • 

1 

the  firs 
low  wa 

sound] 
i  the  ta 

\:0^  is 
n  dimii 

Q  the  e 

S 

31 

4:25 
0.9 

10:48 
2.4 

17:08 
0.9 

'23:16  1 
2.2  : 

h  day; 
koned 
1,  and 
chart, 

12  are 
tance, 

of  the 

The  tid 
a  comparl» 
from  MeaE 
which  ial. 
unless  a  HL 

The  tin 
in  the  forei 
16:47  is  8:47 

^,  new 
equator;  A 

es  are  placed  In  the  order  of  oa 
on  of  consecutive  heighte  will  1 
I  Low  Water  Springs,  which  is 
6  feet  below  mean  sea  level.    T 
Inus  ( — )  sign  is  before  the  heigl 

3e  used  is  Apia  Mean  Local  Civ 
loon  (a.  m.),  all  greater  are  in  t 
p.m. 

'  moon;  2),  Ist  qiiar.;  O.  'uii  ni< 
,  P,  moon  in  apogee  or  perigee. 

L*uri 
adi< 

tit,  1 
he  I 
3on 

renc 
cate 
»roxi 
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whe 
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ely  the  datum  of 
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ease  subtract  it. 
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luar.;  E,  moon  oi 

t  line  a 
ler.    Tl 
ngs  on 
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nd 
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heig 
leigl 
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>n  the  second  line  of  eac 
u  feet  and  tenths,  are  rec 
Ity  Charts  for  this  regioi 
soundings  given  on  the 

x>n;  all  hours  less  than 
;  times  after  noon;  for  ins 

farthest  north  or  south 
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APRIL 


MAY 


c  Day  of—  ,„ 


Moo 

W.  IMo. 

N 

S       1 

M     2 

Till   3 

VV     4 

Time  iind  Height  of  High  and 
Low  Water. 


E 
O 
P 


Th    5 


F 

8 

M 

Tu 


6 
i 

8 

9 

10 


Will 


Th 


I 


12 


^  F    13 

I  S  I  8  .  14 
CC|  s'l5 

jM    16 

I 

ITu  17 

W   18 

I 

iTh  19 
'  F    20 

E  I  S  !  21 
§22 
m'23 

Tu'24 

I       I 

I 

Th!26 


N 


F    27 


S  '28 

I 
§|29 

M   30 


5:28 
1.0 

0:27 
2.2 

1:35 
2.4 

2:36 
2,6 

3:29 
2.H 

4.:20 
3.1 

5:05 
3.3 

5:50 
3.4 

0:24 
—0.2 

1:10 
—0.2 

1:59 
0.0 

2:51 
0.1 

3:50 
0.3 

4:56 
0.5 

6:06 
0.5 

1:08 
2.7 

2:11 
2.8 

3:07 
2.9 

3:54 
3.0 

4:41 
3.1 

5:20 
3.1 

5:54 
3.1 

0:16 
0.2 

0:48 
0.3 

1:17 
0.5 

1:49 
0.6 

2:23 
0.7 

3:03 
0.8 

3:51 
0.9 

4:52 
0.9 


11:51 
2.4 

6:39 
1.0 

7:48 
0.8 

8:50 
0.6 

9:40 
0.3 

10:30 
0.1 

11:15 
-0.1 

12:01 
—0.2 

6:36 
8.5 

7:22 
3.4 

8:11 
3.8 

9:05 
8.2 

10:00 
3.0 

11:11 
2.9 

12:22 
2.8 

7:19 
0.6 

8:28 
0.4 

9:19 
0.3 

10:07 
0.2 

10:52 
0.1 

11:30 
0.1 

12:06 
0.1 

6:22 
3.0 

6:58 
3.0 

7:30 
2.9 

8:03 
2.7 

8:40 
2.6 

9:23 
2.5 

10:15 
2.5 

11:17 
2.4 


18:14 
0.8 

13:00 
2.4 

14:05 
2.6 

15:01 
2.8 

15:53 
3.0 

16:41 
3.2 

17:28 
3.3 

18:15 
3.4 

12:47 
—0.2 

13:85 
—0.2 

14:22 
-0.1 

15:24 
0.1 

16:26 
0.2 

17:36 
0.3 

18:42 
0.4 

13:32 
2.9 

14:35 
2.9 

15:29 
3.0 

16:18 
3.1 

17:00 
3.1 

17.'35 
3.1 

18:11 
3.0 

12:38 
0.2 

13:10 
0.3 

13:41 
0.4 

14:15 
0.5 

14:54 
0.6 

15:40 
0.7 

16:30 
0.7 

17:38 

0.8 


19:21 
0.8 

20:21 
0.6 

21:15 
0.4 

22:05 
0.2 

22:54 
0.0 

23:39 
—0.1 


19:00 
3.4 

19:48 
3.3 

20:40 
3.1 

21:89 
2.9 

22:43 
2.8 

23:55 
2.7 


19:68 
0.3 

20:51 
0.3 

21:41 
0.2 

22:30 
0.1 

23:09 
0.1 

23:44 
0.2 


18:44 
2.9 

19:15 
2.8 

19:47 
2.6 

20:18 
2.5 

20:58 
2.4 

21:45 
2.4 

22:45 
2.3. 

23:53 
2.4 


fl  Day  of— 


S    W.  Mo. 


Time  and  Height  of  High  and 
•Low  Water. 


E 


S 


N 


Tu    1 

W|    2 
Th|   3 

F     4 

I 

S  '    5 

I 

S     6 

I 

M     7 

I 

Tu    8 

!w'  9 

Th  10 
F    11 

S    12 

I 

'  S    13 
M    14 

j  Tu  15 

W   16 

Th  17 

F    18 

S    19 

S,20 

M   21 

Tu  22 

W  23, 

iTh  24, 

'  F    25 
S    26 
S    271 
M   28  ' 

Tu  29  I 

I       I 

W I  30 
Th  31 1 


6:03 
0.9 

1:00 
2.5 

2:01 
2.7 

2:55 
2.9 

3:48 
8.1 


2:35 
0.1 

8:36 
0.3 

4:39 
0.4 

5:41 
0.5 

0:41 
2.8 

1:42 
2.8 

2:35 
2.9 

3:19 
2.9 

4:00 
3.0 

4:47 
3.0 

5:23 
8.0 

6:51 
3.0 

0:16 
0.5 

0:43 
0.5 

1:19 
0.6 

1.56 
0.7 

2:39 
0.8 

3:30 
0.8 

4:29 
0.8 

5:33 
0.8 

0:27 
2.6 


12:23 
2.5 

7:17 
0.8 

8:13 
0.6 

9:08 
0.3 

10:00 
0.1 


18:43 
0.8 

13:29 
2.6 

14:28 
2.8 

15:21 
3.0 

16:14 
3.2 


8:49 
3.3 

9:49 
3.1 

10:53 
3.0 

12:00 
2.9 

6:54 
0.5 

7:65 
0.4 

8:60 
0.4 

9:38 
0.3 

10:23 
0.8 

11:01 
0.8 

11:87 
0.3 

12:09 
0.8 

6:28 
2.9 

7:00 
2.9 

7:a5 
2.8 

8:14 
2.7 

8:.59 
2.6 

9:50 
2.6 

10:47 
2.5 

11:.51 
2.6 

6:38 
0.7 


15:10 
0.0 

16:10 
0.1 

17:14 
0.8 

18:20 
0.8 

18:06 
2.8 

14:06 
2.8 

15:02 
2.9 

16:44 
2.9 

16:31 
2.9 

17:09 
2.9 

17:42 
2.8 

18:15 
2.7 

12:40 
0.4 

13:13 
0.4 

13:50 
0.4 

14:31 
0.6 

15:17 
0.6 

16:10 
0.6 

17:07 
0.6 

18:08 
0.6 

12:&1 
2.6 


19:46 
0.6 

20:41 
0.4 

21:35 
0.2 

22:22 
0.0 


4:39 
8.3 

10:52 
0.1 

17:05 
8.3 

23:14 
—0.1 

5:26 
3.5 

11:89 
—0.8  ■ 

17:52 
3.4 

•  ■         • 

•  •         • 

0:01 
—0.2 

6:14 
3.5 

12:28 
—0.3 

18:41 
3.3 

0:50 
—0.1 

7:03 
3.5 

13:20 
—0.3 

19:32 
8.3 

1:40 
0.0 

7:.54 
3.4 

14:13 
—0.2 

20:26 
3.1 

Jl'XE. 


a 

8 


Day of — 


W.I  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


E 


G 


F 

S 
I 
I  S 

IM 

Tu 

W 

Th 

F 

S 


1 
2 
3 
4 
5 
6 
7 
8 
9 


21:24 
3.0 

22:28 
2.8 

28:34 

2.8 


19:23 
0.3 

20:19 
0.3 

21:12 
0.3 

21:58 
0.3 

22:38 
0.3 

28:18 
0.3 

23:45 
0.4 


18:47 
2.7 

1^:20 

2.6 

19:.'>4 
2.6 

20:35 
2.6 

21:24 
2.5 

22:21 
2.6 

28:24 
2.5 


19:10 
0.5 


S'lO 

I 

M   11 
^Tu  12 

c'w  13 


E 


N 


Th  14 

F    15 

S  1 16 

S|17 

M   18 

Tull9 

W  20 

Thl21 

F    22 

s  '23 

S   24 
M   25 

Tu  26 

I 
W  27 

Th  28 

F  '29 

30 


1:27 
2.7 

2:25 
2.9 

3:20 
8.1 

4.16 
8.8 

5.-05 
3.5 

6:66 
3.6 

0:83 
—0.1 

1:25 
0.0 

2:09 
0.1 

8:17 
0.2 

4:17 
0.8 

5:18 
0.4 

0:a> 
2.8 

ItOi 

2.8 

1:59 
2.8 

2:49 
2.8 

8:33 
2.8 

4:16 
2.9 

4:62 
2.9 

5:27 
2.9 

6.-01 
2.9 

0:22 
0.6 

0:68 
0.6 

1:87 
0.6 

2:21 
0.6 

3:11 
0.6 

4.-07 
0.7 

6:05 
0.6 

6:19 
0.6 

0:68 
2.8 


7:40 
0.5 

8:40 
0.3 

9:37 
0.1 

10:80 
-0.1 

11:22 
—0.2 

12:13 
—0.8 

6:41 
3.6 

7:38 
3.5 

8:32 
3.4 

9:30 
3.2 

10:30 
3.0 

11:30 
2.9 

6:20 
0.6 

7:20 
0.5 

8:15 
0.6 

9:06 
0.5 

9:60 
0.6 

10:80 
0.4 

11:05 
0.4 

11:40 
0.4 

12:13 
0.4 

6:37 
2.9 

7:14 
2.9 

7:54 
2.7 

8:39 
2.8 

9:28 
2.7 

10:22 
2.7 

11:20 
2.6 

12:23 
2.7 

7:15 
0.5 


13:5S 

2.8 

14:.53 
2.9 

15:50 
3.1 

16:43 
3.2 

17:35 
3.3 

18:27 
3.3 

13K)5 
—0.8 

18:58 
—0.2 

14:S2 
—0.1 

15:4*« 
0.1 

16:47 
0.2 

17:42 
0.3 


1757 
0.5 

18:88 
0.5 

1359 
2.7 


0.4 

21J2 
0.2 

22*2 
0.1 

ffi:.T3 
U.O 

23:43 
-0.1 


19:19 
i.2 

a<:12 
S.2 

21:1)7 
3.U 

2>#i 
2.9 

23r« 
•5  * 


12:81 

2.8 

lS:li 
0.4 

13:32 
2.7 

19:4;S 

14.-28 
2.7 

20:32 

0,5 

15:17 
2.7 

21:23 

16:00 
2.7 

22:M 

16:40 
2.7 

22:42 

17:14 
2,7 

s:r» 

17:48 
2.7 

28.^ 

0.-T 

18:22 
2.7 

•       *      • 

12:50 
0.3 

ISX 

2.7 

13r29 
0.3 

19.>i 
2.7 

14:11 

0.4 

3M* 
2.7 

14:56 
0.4 

21."(« 
'2  J 

15:45 
0.5 

21  ;> 
2.6 

16:40 
0.5 

23:* 

■) : 


19:42 

0.4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  compariHon  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  1.6  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  me  chart, 
unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Apia  Mean  Local  Civil,  for  the  meridian  171°  44'  W.;  0>>  is  midnight,  12^  is  noon;  all  houis  leas  than  12  ai« 
in  the  forenoon  (a.  m.),  all  greater  arein  the  afternoon  (p.  m.)and  when  diminished  by  12  give  the  times  after  noon;  for  instance. 
15:47  is 3:47 p.m. 

9,  new  moon:  5.  l.st  quar.:  C-  ^"11  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  ih« 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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The  tideii  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heiehts  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heiKhts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  1.6  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Apia  Mean  Local  Civil,  for  the  meridian  171°  44'  W.;  0>>  is  midnight,  r2>>  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  timesafter  noon;  forinstance, 
15:47  is  3:47  p.  m. 

#,  new  moon;  J).  1st  quar.;  Q,  full  moon:  (1[,  3d  quar.:  E,  moon  on  tht»  eqiinlor:  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  m(X)n  in  apogee  or  perigee. 


JULY. 

AUGUST. 

_.- 

SEPTEMBER. 

i 
1 

c  Dayof— 

;8  

S    W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

• 

s 

Dayof— 
W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

c  Dayof— 

8, 

S    W.  Mo. 

Time  and  Height  of  High  and 
Low  water. 

S      1 

2:02 
2.9 

8:22 
0.3 

14:85 
2.9 

20:48 
0.3 

8 

W      1 

3:46 
3.2 

10K» 
0.0 

16:24 
3.0 

22:29 
0.1 

s 

1 

5:17 
8,4 

11:30 
-0.1 

17:44 
3.8 

1 

28:62  ' 
—0.1 

M     2 

3:02 
8.1 

9:22 
0.1 

15:85 
8.0 

21:46 
0.1 

Th    2 

4:40 
3.4 

IIKW 
-0.1 

17:14 
8.2 

23:20 
-0.1 

O!  8 

2 

6:03 
3.4 

12:15 
-0.2 

18:26 
3.3 

■        •         • 
•         ■         • 

P  Tu    3 

1 

8:58 
3.3 

10:18 
0.0 

16:8] 
8.1 

22:40 
0,0 

F     3 

6:80 
3.5 

11:48 
—0.2 

18:01 
8.8 

■  ■         • 

■  •         ■ 

M 

3 

0:84 
-0.1 

6:46 
8.4 

12:57 
-0.1 

19:06 
8.3 

W,    4 

4:51 
8.4 

11:10 
-0.2 

17:24 
8.2 

23:31 
-0.1 

0 

S      4 

0:ffl 
-0.1 

6:18 
8.5 

12:84 
-0.2 

18:48 
8.3 

E 

Tu    4 

1 

1:16 
0.0 

7:26 
3.2 

13:35 
0.0 

19:46  ! 
8.3 

s  Th    5 

5:42 
8.5 

12:01 
—0.2 

18:16 
3.2 

•  •        • 

•  •        • 

S      5 

0:55 
—0.1 

7:05 
8.4 

13:19 
-0.2 

19:38 
8.2 

w 

5 

1:55 
0.1 

8:06 
3.1 

14:16 
0.2 

20:26 
8.0 

F|   6 

0:21 
^.1 

6:33 
8.5 

12:61 
—0.2 

19:05 
3.2 

M     6 

1:40 
0.0 

7:52 
8.3 

14:04 
—0.1 

20:18 
8.1 

Th    6 

1 

2:37 
0.3 

8:46 
2.9 

14:60 
0.4 

21:08  1 

2.8  ' 

S  .    7 

1:12 
-0.1 

7:24 
3.5 

13:41 
-0.2 

19:55 
,3.2 

Tu    7 

2:25 
U.l 

8:38 
3.2 

14:50 
0.1 

21:04 
3.0 

F      7 

3:18 
0.6 

9:80 
2.7 

15:86 
0.6 

21:60  , 

2.6  ! 

2K)3 
0.0 

8:15 
3.4 

14:30 
-0.1 

20:46 
3.1 

E 

W     8 

3:14 
0.3 

9:25 
3.0 

15:36 
0.3 

21:60 
2.8 

i  8      8 

4:00 
0.7 

10:10 
2.4 

16.-21 
0.8 

22:35 
2.6 

M.   9 

2:55 
0.2 

9:17 
3.2 

16:21 
0.1 

21:37 
3.0 

Th    9 

4:02 
0.5 

10:13 
2.8 

16:24 
0.5 

22:88 
2.7 

A    § 

1 

9 

4:46 
0.8 

10:66 
2.3 

17:07 
0.9 

28:24 
2.4 

Tu  10 

1 

3:48 
0.3 

10:01 
3.0 

16:13 
0.2 

22:28 

2.8 

F    10 

5:50 
0.6 

11.-03 
2.5 

17:13 
0.7 

28:27 
2.6 

C   M 

10 

5:42 
0.9 

11:63 
2.2 

18:06 
1.0 

•        •         ■ 
■         •         • 

W   11 

4:40 
0.4 

10:54 
2.8 

17:06 
0.4 

23:22 
2.7 

C 

S    11 

5:40 
0.8 

11:55 
2.4 

18:06 
0.8 

■        •        • 

•        •        • 

Tu 

1 

11 

0:23 
•    2.3 

6:45 
0.9 

12:58 
2.2 

19:10 
1.0 

E  Th  12 

5:85 
0.6 

11:49 
2.6 

18:00 
0.6 

•         •         ■ 

AS    12 

0:20 
2.5 

6:38 
0.9 

12:58 
2.3 

19m 

0.9 

n;w  12 

1 

1:25 
2.4 

7:46 
0.8 

14KX) 
2.3 

20:12  ' 
0.9 

1  F    13 

1 

0:17 
2.6 

6:32 
0.7 

12:41 
2.5 

18:57 
0.6 

M    13 

1:17 
2.4 

7:85 
0.9 

18:50 
2.3 

19:58 
0.9 

Th  13 

1      1 

2:26 
2.6 

8:40 
0.7 

14:54 
2.5 

21:03 
0.7  ; 

S 

14 

1:12 
2.6 

7:80 
0.7 

18:45 
2.5 

19:52 
0.7 

Tu  14 

2:10 
2.5 

8:28 
0.8 

14:44 
2.3 

20:60 
0.8 

F    14 

8:15 
2.7 

9:28 
0.5 

16:41 
2.7 

21:51 
0.5 

S    15 

1       ' 

2K)5 
2.6 

8:24 
0.7 

14:37 
2.5 

20:41 
0.7 

W  15 

8:00 
2.6 

9K)7 
0.7 

15.-21 
2.5 

21:35 
0.7 

S    15 

4:01 
2.9 

10:14 
0.3 

16:27 
2.9 

22:33 
0.3 

A 

M   16 

2:62 
2.6 

9:11 
0.7 

15:28 
2.5 

21:26 
0.7 

N,Th  16 

1 

8:42 

2.8 

10:01 
0.5 

16:14 
2.4 

22:19 
0.5 

S    16 

4:45 
8.1 

10:58 
0.1 

17:08 
3.1 

28:15 
0.1 

Tu 

17 

8:81 
2.7 

9:52 
0.6 

16:05 
2.5 

22:07 
0.6 

F    17 

4:30 
2.9 

10:42 
0.3 

16:56 
2.8 

22:59 
0.4 

M 

17 

6:28 
3.2 

11:40 
0.0 

17:50 
3:2 

28:58 
0.0 

W  18 

i 

4:18 
2,8 

10:31 
0.5 

16:43 
2.6 

22:45 
0.5 

S    18 

5:10 
3.1 

10:23 
0.2 

17:86 
2.9 

28:88 
0.8 

• 

Tu 

18 

6:10 
8.8 

12:23 
—0.1 

18:33 
3.3 

.     .    . 

»         •         • 

N ;  Th  19 

1 

4:67 
2.9 

11:10 
0.4 

17:20 
2.7 

23:22 
0.5 

•:  §  19 

5:50 
3.2 

12.-08 
0.1 

18:14 
8.0 

»         ■         « 
•         •         • 

e'w 

1 

19 

0:43 
—0.1 

6:55 
8.3 

18:07 
-0.1 

19:18  i 
3.3  1 

F    20 

5:85 
8.0 

11:48 
0.3 

17:58 
2.8 

28:69 
0.4 

M   20 

0:19 
0.2 

6:62 
3.2 

12:45 
0.0 

18:50 
3.1 

Th'  20 

1:30 
—0.1 

7:41 
8.3 

18:53 
0.0 

20:04 

3.2  ! 

• 

S    21 

6:13 
8.0 

12:27 
0.2 

18:86 
2.8 

•  ■         • 

•  •         • 

Tu  21 

1K)2 
0.1 

7:15 
8.2 

13:27 
0.0 

19:88 
8.1 

P    F    21 

2:17 
0.0 

8:28 
3.1 

14:40 
0.2 

20:53  1 
3.1  1 

1 

S    22 

0:88 
0.4 

6:53 
8.1 

13K)7 
0.2 

19:16 
2.9 

e'w  22 

1:48 
0.1 

8:00 
8.1 

14:12 
0.1 

20:24 
8.1 

S    22 

1       1 

3:09 
0.1 

9:23 
2.9 

15:35 
0.8 

21:50  1 
3.0 

1 

M   23 

1 

1:20 
0.4 

7:35 
8.0 

13:50 
0.2 

19:68 
2.9 

Th 

23 

2:35 
0.2 

8:48 
3.0 

16:00 
0.2 

21:13 
3.0 

S 

23 

4:11 
0.3 

10:26 
2.7 

16:27 
0.6 

22:55  1 
2.8 

1 

Tu  24 

1 

2:05 
0.4 

8:20 
3.0 

14:36 
0.2 

20:46 
2.9 

F 

24 

8:26 
0.3 

9:40 
2.9 

15:62 
0.3 

22:08 
2.9 

D   M    24 

1 

5:20 
0.4 

11:37 
2.6 

17:50 
0.6 

•  ■         ■ 

•  •         • 

W  25 

2:55 
0.4 

9:08 
2.9 

15:22 
0.3 

21:36 

2.8 

S 

25 

4:25 
0.4 

10:40 
2.7 

16:51 
0.5 

23:12 

2.8 

s    Tu  25 

0:08 
2.8 

6:34 
0.5 

12:63 
2.6 

19K)4 
0.5 

E  Th  26 

1         ' 

8:48 
0.4 

10:02 

2.8 

16:18 
0.4 

22:32 
2.8 

I 

s 

26 

5:33 
0.5 

11:48 
2.6 

18:00 
0.6 

•  •         • 

•  •         • 

W  26 

1:21 
2.8 

7:45 
0.4 

14:04 
2.7 

20:14  , 
0.4 

'       F    27 

4:43 
0.5 

10:58 
2.7 

17:12 
0.6 

23:32 
2.8 

M   27 

0:22 
2.8 

6:47 
0.5 

13:08 
2.6 

19:16 
0.5 

Th  27 

2:27 
8.0 

8:47 
0.3 

16:08 
2.9 

21:13 
0.3 

3)    S    28 

5:50 
0.5 

12KB 
2.7 

18:17 
0.5 

•  •         • 

•  *         • 

Tu  28 

1:32 
2.8 

7:58 
0.4 

14:15 
2.7 

20:25 
0.4 

■  F    28 

1 

3:28 
3.1 

9:40 
0.1 

15:56 
3.1 

22:06 
0.1 

S 

29 

0:37 

2.8 

6:59 
0.6 

13:13 
2.7 

19:25 
0.5 

s- 

W  29 

2:38 
3.0 

9:00 
0.3 

16:17 
2.9 

21:26 
0.2 

S 

29 

4:15 
3.2 

10:28 
0.0 

16:40 
3.2 

22:51  1 
0.0 

M 

30 

1:45 
2.9 

8:18 
0.4 

14:22 
2.7 

20:34 
0.4 

Th  30 

3:36 
3.2 

9:56 
0.1 

16:12 
8.0 

22:19 
0.1 

S    30 

6:02 
3.3 

11:13 
-0.1 

17:28 
3.8 

23::i3 
0.0 

p 

Tu 

31 

2:48 
8.0 

9:10 
0.2 

15:25 
2.9 

21:34 
0.2 

If '31 

1 

4:29 
3.3 

10:45 
-0.1 

17:00 
3.2 

23:07 
0.0  i 

1 

> 
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APIA  (Upolu  Island),  SAMOA  ISLANDS,  1906. 


OCTOBER. 


a 

8 


o 

E 


Day  of— I 
W.  Mo. 


M  1 

Tu  2 

W  3 

Th  4 

f'  5 

I 

S      6 

S      7 

I 

M  8 
N  Tu  9 
C  W  10 
Th  11 
F  12 
S  13 
S  14 
M  15 
E  Tu  16 
W  17 
Th  18 
P  F  19 
8  20 
S  21 
s'm   22 

I 
I 

|Tu  23 

3)   W  24 

Th  25 

F    26 

S    27 

S    28 

E   M   29 

Tu  30 

o'w  31 


Time  and  Height  of  High  and 
Low  Water. 


5:42 
3.3 

0:11 
0.0 

0:49 
0.0 

1:27 
0.1 

2:02 
0.3 

2:8» 
0.5 

3:17 
0.7 

4:08 
0.8 

4:67 
0.9 

6:00 
0.9 

0:43 
2.4 

1:47 
2.5 

2:42 
2.7 

3:32 
2.9 

4:18 
3.1 

5:03 
3.2 

5:48 
3.4 

0:21 
—0.2 

1:07 
—0.2 

1:57 
—0.1 

2:58 
0.0 

3:55 
0.2 

5:03 
0.3 

6:20 
0.4 

1:01 
2.9 

2:05 
2.9 

3:03 
3.0 

3:53 
3.1 

4:40 
3.1 

5:19 
3.2 

5:50 
3.1 


11:51 
—0.1 

6:20 
3.3 

6:57 
3.2 

7:83 
3.0 

8:10 

2.8 

8:42 
2.6 

9:23 
2.4 

lOHM 
2.3 

11:07 

2.2 

12:18 
2.2 

7:08 
0.8 

8KJ2 
0.8 

8:55 
0.5 

9:44 
0.3 

10:30 
0.1 

11:13 
0.0 

11:57 
-0.1 

6:33 
3.3 

7:18 
3.3 

8:10 
3.1 

9:07 
2.9 

10:11 
2.8 

11:21 
2.7 

12:35 
2.7 

7:23 
0.3 

8:22 
0.3 

9:15 
0.2 

10:05 
0.1 

10:48 
0.1 

11:25 
0.1 

11:59 
0.2 


18:01 
3.3 

12:28 
0.0 

13:04 

0.1 

13:40 
0.3 

14:15 
0.5 

14:52 
0.7 

15:32 
0.9 

16:18 
1.0 

17:16 
1.1 

1825 
1.0 

13:20 
2.8 

14:18 
2.5 

15:08 
2.7 

15:57 
2.9 

16:41 
3.2 

17:28 
3.3 

18:08 
3.4 

12:42 
-0.1 

13:29 
0.0 

14:20 
0.1 

15:17 
0.8 

16:22 
0.5 

17:33 
0.5 

18:46 
0.5 

13:42 

2.8 

14:39 
2.9 

15:29 
3.1 

16:17 
3.1 

16:.59 
3.2 

17:36 
3.2 

18:10 
3.1 


18:88 
3.2 

19:14 
3.1 

19:50 
3.0 

20:27 
2.8 

21:05 
2.6 

21:48 
2.5 

22:39 
2.3 

2S:S8 

2.3 


19:82 
0.9 

20:30 
0.7 

21:20 
0.5 

22:07 
0.2 

22:51 
0.0 

23:31 
—0.1 


18:54 
3.4 

19:42 
3.3 

20:36 
3.2 

21:33 
3.1 

22:38 
2.9 

23:49 

2.8 


19:53 
0.4 

20:51 
.  0.3 

21:42 
0.2 

22:29 
0.1 

23:10 
0.0 

23:48 
0.0 


NOVEMBER. 


S 


Day  of— 

W. 

Mo. 

Th    1 

F 

2 

S 

3 

s 

m  « 

4 

Time  and  Height  of  High  and 
Low  Water. 


N 


S 


D 


O 


Tu'   6 

W     7 

Th'    8 

F'   9 

S    10 

S    11 

M   12 

Tu,  13 

Wll4[ 

Th  15 

Fll6 

I 

8  17 
S'l8 
M  19 
Tu  20 
W  21 
Th  22 
F    23 

1 

S  ,24 
S  25 
M  26 
Tu  27 
W  28 
Th  29 
F:30 


0:22 
0.1 

0:57 
0.2 

1:30 
0.4 

2K)4 
0.6 

2:42 
0.6 

3:25 
0.7 

4:16 
0.8 

5:15 
0.8 

OKN) 

2.4 

1K» 
2.5 

2:04 

2.8 

2:58 
2.9 

3:50 
3.0 

4:39 
3.2 

5:25 
3.3 

0:02 
—0.3 

0:52 
—0.3 

1:45 
—0.2 

2:40 
—0.1 

3:39 
0.1 

4:43 
0.2 

5:48 
0.3 

0:35 
2.9 

1:40 
2.9 

2:87 
2.9 

3:30 
2.9 

4:15 
3.0 

4:55 
2.9 

5:32 
2.9 

6:05 
2.8 


6:30 
3.0 

7:03 

2:8 

7:32 
2.7 

8:09 
2.5 

8:45 
2.4 

9:30 
2.8 

10:26 
2.8 

11:81 
2.8 

6:19 

0.8 

7:20 
0.6 

8:18 
0.5 

9:11 
0.3 

10K)1 
0.1 

10:48 
0.0 

11:34 
—0.1 

6:14 
3.3 

7:04 
3.3 

7:57 
3.2 

8:53 
3.0 

9:56 
2.9 

11:01 

2.8 

12:08 
2.8 

6:53 
0.3 

7:53 
0.3 

8:48 
0.8 

9:38 
0.2 

10:21 
0.2 

11:00 
0.2 

11:33 
0.3 

12:06 
0.4 


12:83 
0.3 

13:05 
0.4 

13:37 
0.6 

14:12 
0.7 

14:50 
0.8 

15:87 
0.9 

16:38 
1.0 

17:40 
1.0 

12:82 

2.4 

13:38 
2.6 

14:81 

2.8 

15:24 
3.0 

16:14 
8.2 

17K» 
8.4 

17:47 
3.5 

12:22 
—0.1 

13:11 
0.0 

14:04 
0.1 

15:03 
0.2 

16:07 
0.4 

17:13 
0.4 

18:21 
0.5 

13:13 

2.8 

14:10 
2.9 

15:02 
3.0 

15:50 
3.0 

16:32 
8.1 

17:09 
3.1 

17:49 
3.0 

18:17 
3.0 


18:44 
3.0 

19:18 
2.9 

19:51 

2.8 

20:28 
2.6 

21K>9 
2.6 

2t:58 
2.4 

22:65 
2.4 


18:48 
0.9 

19:60 
^0.7 

20:44 
0.4 

21:37 
0.2 

22:27 
0.0 

28:14 
—0.2 


18:85 
3.5 

19:26 
3.6 

20:19 
3.8 

21:17 
3.2 

22:20 
8.0 

23:26 
2.9 


19:25 
0.4 

20:25 
0.3 

21:17 
0.3 

22:04 
0.2 

22:45 
0.2 

28:23 
0.2 

23:67 
0.8 


DECEMBER. 


c  iDayof— 


^ 


S 


W. 


Mo. 


Time  and  Height  of  High  and 
Low  Water, 


A     S 
N   M 


f 


2 
3 


Tu    4 


C 


E 


W 

Th 
F 


5 
6 


P 

8 


£ 


S      8 
S     9 

I 

1 

m'io 

Tu  11 
Wil2 
Th  13 
14 

S  ,15 

I 
S,16 

I 

,M  17 
Tu,  18 
W  19 
Th  20 
F  21 
22 
S  23 
m|24 
Tu  25 


W 


26 


Th  27 
f'28 
S  29 
g    S    30 

M  31 


0:30 
0.1 

1:02 
0.4 

1:37 
0.4 

2:15 
0.6 

2:67 
0.6 

8:46 
0.6 

4:38 
0.7 

6:37 
0.8 

0:22 

2.5 

1:24 
2.6 

2:25 
2.8 

3:23 
3.0 

4:17 
8.1 

6:10 
8.2 

6:00 
3.3 

0:38 
—0.8 

1:30 
-0.8 

2:28 
—0.2 

8:18 
0.0 

4:16 
0.1 

5:15 
0.2 

6:16 
0.4 

l:a'i 
2.8 

2:06 
2.7 

3:02 
2.7 

3:49 
2.7 

4:32 
2.7 

5:10 
2.7 

5:42 
2.7 

0:06 
0.4 

0:40 
0.8 


6:38 
2.7 

7:10 
2.6 

7:42 
2.6 

8:18 
2,5 

9m 

2.5 

9:64 
2.4 

10:64 
2.4 

11:67 
2.6 

6:88 
0.6 

7:39 
0.5 

8:38 
0.3 

9:86 
0.2 

10:27 
0.0 

11:17 
-0.1 

12K)7 
—0.1 

6:51 
3.3 

7:44 
8.2 

8:37 
3.1 

9:88 
3.0 

10:32 
2.9 

11:34 
2.8 

12:86 
2.8 

7:16 
0.4 

8:15 
0.4 

9H» 
0.4 

9:52 
0.4 

10:34 
0.4 

11:09 
0.4 

11:42 
0.5 

6:15 
2.7 

6:48 
2.7 


12:38 
0.5 

13K)9 
0.6 

13:42 
0.8 

14:20 
0.8 

16:07 

0.8 

16H)1 

0.8 

;i7:02 

0.8 

18.-07 
0.7 

12:57 
2.6 

13:67 
2.8 

14:54 
3.0 

16:49 
3.2 

16:40 
8.4 

17'.30 
3.5 

18:20 
3.6 

12:68 
—0.1 

13:60 
0.0 

14:46 
0.1 

15:45 
0.2 

16:45 


17:47 
0.4 

18:81 
0.6 

13:86 
2.8 

14:30 
2.8 

15:19 
2.9 

16K)3 
2.9 

16:43 
2.9 

17:19 
2.9 

17:58 
2,9 

12:14 
0.5 

12:46 
0,5 


1K:.» 
•2.9 

19r23 

2.8 

19:.t9 

20:40 
2.6 

21  iK 
2.6 

22:19 
2.5 

23:20 
•1.3 


19:10 
0.6 

20:11 
0.4 

21  ao 

0.2 

2210O 
0.0 

22:57 

-0.2 

23:4$ 
-0.3 


i9ao 

3.5 

20:04 
3.5 

21«) 
3.0 

21:58 
3.1 

22:58 
3.0 

23:99 

2.S 


19:52 
0.5 

20:49 
0.5 

21:3?^ 
0.4 

2251 
O.i 

22:59 
0.4 

23:32 
0.4 


2-9 

191X) 
•2  9 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  compariwu  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Ix)w  Water  Springs,  which  in  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  r^ion.  asti 
which  is  1.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  uie  chart, 
unle.ss  a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Apia  Mean  Local  Civil,  for  the  meridian  171°  44'  W.;  0^  is  midnight,  12)>  is  noon;  all  hours  less  than  12arv 
in  the  forenoon  (a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  bv  12  give  the  times  after  noon:  for  Instanct'. 
15:47  is  3:47  p.m. 

#,  new  moon;  }),  1st  quar.:  G<  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  tbe 
equator;  A,  P,  m(X>n  in  a{K>gee  or  perigee. 
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JANUARY. 

i 

1 

FEBRUARY. 

^hand 

MARCH. 

1 

• 

8 
2 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

• 

§ 

Day  of— 

Timean< 

3:56 
0.4 

1  Height  of  Hie 
Low  Water. 

1 

A 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 
M     1 

W.  Mo. 

W.  Mo. 

Th    1 

2:45 
U.2 

9:10 
9.6 

15:18 
0.1 

21:42 
3.3 

5 

Th 

1 

10:24 
3.2 

16:21 
0.4 

22:44 
3.2 

2:40 
0.5 

9:09 
3.1 

15:01 
0.5 

""^ 

E 

Tui    2 

3:36 
0.3 

10:00 
3.5 

16:05 
0.2 

22:30 
3.3 

A 

F 

2 

4:44 
0.5 

11:08 
3.1 

17:02 
0.4 

23:28 
3.2 

F 

2 

3:23 
0.5 

9:50 
3.0 

15:42 
0.5 

22:08 
3.1  1 

D 

W     3 

1:26 
0.3 

10:50 
3.3 

16:54 
10.8 

23:18 
8.2 

S 

3 

5:28 
0.5 

11:52 
3.0 

17:45 
0.5 

•  •        • 

•  •        « 

3) 

8 

3 

4:08 
0.5 

10:81 
3.0 

16:25 
0.5 

22:50 
3.2 

Th    4 

5:15 
0.4 

11:40 
3.2 

17:40 
0.4 

•        •        • 

■        ■        • 

s 

4 

0:12 
3.2 

6:12 
0.5 

12:84 
3.0 

18:26 
0.5 

S 

4 

4:60 
0.4 

11:15 
3.0 

17:05 
0.5 

23:81 
3.2 

A 

F 

5 

0:05 
3.2 

6:05 
0.5 

12:28 
8.1 

18:25 
0.5 

M 

5 

0:55 
3.2 

6:65 
0.5 

18:15 
2.9 

19:08 
0.5 

M 

5 

6:30 
0.4 

11:52 
3.0 

17:45 
0.4 

•         •         p 
«         •         • 

S 

6 

0:52 
3.2- 

6:50 
0.5 

13:15 
3.0 

19:07 
0.6 

N 

Tu 

6 

1:40 
3.2 

7:40 
0.5 

13:57 
2.9 

19:50 
0.5 

N 

Tu 

6 

0:15 
3.2 

6:16 
0.4 

12:35 
3.0 

18:28 
0.4 

^ 

§ 

1:35 
3.1 

7:36 
0.6 

14K)0 
2.9 

19:50 
0.6 

W 

7 

2:24 
8.2 

8:26 
0.5 

14:43 
2.9 

20:32 
0.5 

W 

7 

1:00 
3.3 

7:00 
0.3 

13:16 
8.0 

19:14 
0.4 

M 

8 

2:20 
3.1 

8:22 
0.6 

14:45 
2.8 

20:31 
0.7 

Th 

8 

3:09 
3.2 

9:14 
0.4 

15:30 
2.9 

21:24 
0.5 

Th 

8 

1:45 
3.3 

7:46 
0.3 

14:05 
3.0 

20:04 
0.4 

Tu 

9 

3:05 
3.1 

9:05 
0.6 

15:25 

2.8 

21:15 
0.7 

o 

F 

9 

4:00 
3.2 

10:00 
0.4 

16:17 
2.9 

22:10 
0.5 

F 

9 

2:32 
8.3 

8:36 
0.3 

14:53 
3.1 

20:51 
0.4 

N 

W 

10 

3:46 
3.1 

9:52 
0.6 

16:08 
2.8 

21:55 
0.7 

8 

10 

5:47 
3.2 

10:51 
0.4 

17:10 
8.0 

2sm 

0.4 

8 

10 

8:25 
8.8 

9:29 
0.8 

15:46 
3.1 

21:46 
0.3 

0 

Th 

11 

4:32 
3.1 

10:35 
0.5 

16:52 
2.8 

22:42 
0.6 

S 

11 

5:40 
3.8 

11:44 
0.3 

18:04 
8.1 

•  •        • 

•  •        • 

O 

$ 

11 

4:20 
8.8 

10:24 
0.3 

16:42 
3.2 

22:44 
0.3 

F 

12 

5:18 
3.2 

11:24 
0.4 

17:40 
2.9 

23:30 
0.5 

M 

12 

0:02 
0.3 

6:86 
3.4 

12:40 
0.2 

19:00 
8.2 

E 

M 

12 

6:16 
3.3 

11:20 
0.2 

17:41 
3.3 

23:43 
0.2 

S 

13 

6K)5 
3.2 

12:13 
0.4 

18:30 
3.0 

•  ■        • 

•  •        ♦ 

E 

Tu 

13 

1:00 
0.2 

7:30 
3.4 

13:84 
0.1 

19:56 
3.4 

P 

Tu 

13 

6:16 
3.4 

12:18 
0.2 

18:39 
3.4 

•         ■         • 
■         •         • 

s 

14 

0:24 
0.4 

6:55 
8.8 

13:02 
0.3 

19:22 
8.1 

P 

W 

14 

1:66 
O.l 

8:25 
3.6 

14:30 
0.0 

20:50 
3.5 

W 

14 

0:44 
0.1 

7:11 
8.6 

18:14 
0.1 

19:36 
8.5 

M 

15 

1:17 
0.3 

7:49 
3.4 

13:55 
0.2 

20:14 
3.2 

Th 

15 

2:55 
0.0 

9:20 
3.6 

16:25 
—0.1 

21:46 
3.6 

Th 

15 

1:42 
0.0 

8:08 
8.6 

14:10 
0.0 

20:32 
3.7 

Tu 

16 

2:12 
0.2 

8:42 
3.4 

14:48 
0.1 

21:08 
8.4 

(C 

F 

16 

3:50- 
-0.1 

10:12 
3.6 

16:16 
—0.1 

22:40 
3.7 

F 

16 

2:40 
—0.1 

9:03 
3.6 

16:06 
-0.1 

21:27 
3.8 

E   vv 

17 

3:07 
0.1 

9:34 
3.5 

15:40 
0.0 

22:02 
3.5 

S 

17 

4.45 
—0.1 

11:08 
3.6 

17:10 
—0.1 

23:38 

3.8 

.c 

S 

17 

3:33 
—0.2 

9:57 
8.7 

15:68 
—0.2 

22:20 
3.9 

(C  Th 

18 

4:06 
0.0 

10:28 
3.5 

16:82 
0.0 

22:56 
3.6 

8 

18 

5:40 
—0.2 

12:00 
3.6 

18:00 
—0.1 

•        ■        ■ 
■        •        • 

s 

s 

18 

4:28 
-0.2 

10:60 
3.7 

16:50 
—0.2 

23:12 
3.9 

F 

i    . 

19 

5:00 
0.0 

11:22 
3.5 

17:25 
—0.1 

28:50 
3.7 

s 

M 

19 

0:25 

3.8 

6:34 
—0.1 

12:54 
3.6 

18:54 
—0.1 

M 

19 

5:20 
—0.2 

11:42 
3.7 

17:42 
—0.1 

•         •         • 
■         ■         ■ 

p   s 

20 

5:55 
—0.1 

12:18 
3.5 

18:18 
—0.1 

•         •         • 
«         »         • 

Tu 

20 

1:19 
3.8 

7:27 
—0.1 

18:47 
3.5 

19:46 
0.0 

Tu 

20 

0:05 
3.9 

6:12 
—0.2 

12:35 
3.6 

18:34 
0.0 

S 

21 

0:45 
3.7 

6:51 
-0.1 

13:11 
3.5 

19:12 
0.0 

W 

21 

2:11 
3.7 

8:20 
0.0 

14:41 
3.4 

20:40 
0.1 

W 

21 

0:59 
3.8 

7:05 
—0.1 

13:27 
3.6 

19:26 
0.1 

M 

22 

1:40 
3.8 

7:48 
—0.1 

14:07 
3.5 

20:06 
0.0 

Th 

22 

3:08 
8.6 

9:13 
0.1 

15:35 
3.3 

21:36 
0.2 

Th 

22 

1:51 
3.6 

8:00 
0.1 

14:21 
8.3 

20:20 
0.2 

s   Tu  23 

2:32 
3.7 

8:42 
0.0 

15:02 
3.4 

21:0© 
0.1 

^. 

F 

23 

4:00 
3.5 

10:08 
0.2 

16:80 
3.2 

22:27 
0.4 

F 

23 

2:45 
3.5 

8:50 
0.2 

15:15 
3.2 

21:11 
0.4 

!  W .  24 

3:27 
3.7 

9:36 
0.0 

15:57 
3.4 

21:54 
0.1 

8 

24 

4:54 
3.4 

11:00 
0.4 

17:25 
3.1 

23:19 
0.4 

S 

24 

3:89 
3.3 

9:45 
0.4 

16:09 
3.1 

22:06 
0.5 

•  Th  25 

I 

4:20 
3.7 

10:30 
0.1 

16:51 
8.3 

22:48 
0.2 

S 

25 

5:48 
3.3 

11:55 
0.4 

18:18 
3.0 

■         •         • 
•         «         ■ 

f 

» 

25 

4:36 
3.2 

10:37 
0.5 

17:01 
3.0 

23:00 
0.6 

F    26 

5:15 
3.6 

11:25 
0.1 

17:46 
3.2 

23:41 
0.3 

E 

M 

26 

0:12 
0.5 

6:40 
3.2 

12:45 
0.5 

19:05 
3.0 

M 

26 

5:29 
3.1 

11:29 
0.6 

17:54 
2.9 

23:50 
0.6 

S 

27 

6:10 
3.5 

12:17 
0.2 

18:40 
3.2 

■         •         • 
•         •         • 

Tu 

27 

1:05 
0.5 

7:30 
3.1 

13:34 
0.5 

19:57 
3.0 

Tu 

27 

6:21 
3.0 

12:17 
0.7 

18:42 
2.9 

■         •         • 
«         •         ■ 

1 

1 

28 

0:36 
0.3 

7:04 
3.5 

13:10 
•   0.3 

19:34 
.     3.2 

W 

28 

1:52 
0.6 

8:20 
3.1 

14:20 
0.5 

20:42 
3.0 

W 

28 

0:40 
0.7 

7:10 
2.9 

13:03 
0.7 

19:28 
2.9 

iM|29 
1 

1:26 
0.4 

7:.'>4 
3.4 

14:00 
0.3 

20:24 
3.2 

A 

Th  29 

1:26 
0.7 

7:55 
2.9 

13:45 
0.7 

20:10 
3.0 

E 

Tu'30 

2:20 
0.4 

8:46 
:^.3 

14:50 
0.3 

21:12 
3.2 

f!30 

1 

2:09 
0.6 

8:38 
2.9 

14:25 
0.7 

20:50 
3.0 

VV 

'31 

1 

3:08 
0.4 

9:34 
3.2 

15:35 
0.4 

22:00 
3.2 

1 
1 
1 

1 

S    31 

1 

2:50 
0.5 

9:15 
2.9 

15:05 
0.6 

21:31 
3.1 

1 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times*  on  the  first  line  and  heights  on  the  second  line  of  each  day;  I 
a  comparison  of  consecutive  heights  will  indicate -whether  it  is  high  or  low  water.   The  heights,  in  feet  and  tenths,  are  reckoncii 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  1.8  feet 
below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  { — ) 
sig^  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  New  Zealand  Standard,  172°  30'  E.:  0»»  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)and  when  diminished  by  12  give  the  times  after  noon:  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }),  Ist  quar.;  Q.  full  moon:  (J[,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 

MAY. 

"■  — 

JUNE. 

1 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

s 

Dayof- 
W.  |Mo. 

Time  and  Height  of  High  and 
Low  Water. 

■ 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

W.  Mo. 

■ 

W.  Mo. 

( 

S 

1 

3:32 
0.5 

9:55 
3.0 

15:45 
0.5 

22:11 
3.2 

Tu 

1 

8.87 
0.3 

9:56 
8.1 

15:60 
0.4 

22:18 
3.3 

F      1 

4:42 
0.1 

11:05 
8.3 

17:02     23:30 
0.2        3.^ 

M 

2 

4:12 
0.4 

10:33 
8.0 

16:26 
0.4 

22:32 
8.2 

3) 

W 

2 

4:20 
0.2 

10:40 
8.1 

16:38 
0.3 

23:06 
8.8 

£ 

S      2 

5:82 
0.1 

11:56 
8.4 

MM  ..   .   . 
0.1   ..  . 

Tu 

3 

4:55 
0.3 

11:14 
8.1 

17:09 
0.4 

28:87 
3.8 

Th 

3 

5:07 
0.2 

11:28 
3.2 

17:25 
0.2 

23:52 
3.4 

S 

3 

0:20 
3.4 

6:25 
0.0 

12:50     1S:5S ' 
3.5       0.1 

W 

4 

5:40 
0.8 

11:59 
3.1 

\7:55 
0.3 

■  •        • 

■  ■        • 

F 

4 

5:67 
0.1 

12:17 
3.8 

18:18 
0.2 

■        •        • 

•        •        • 

M 

4 

1:18 
8.4 

7:20 
0.0 

13:47     19:50 
3.5       0.0 

Th 

5 

0:28 
3.3 

6:25 
0.2 

12:45 
8.2 

18:42 
0.8 

S 

5 

0:43 
3.4 

6:49 
0.1 

13:10 
3.3 

19:12 
0.1 

Tu 

5 

2:15 
8.4 

8:15 
0.0 

14:42     20.5C' 
8.6        O.U 

F 

6 

1:12 
3.8 

7:15 
0.2 

13:85 
3.2 

19:35 
0.2 

E 

s 

6 

1-.39 
3.4 

7;41 
0.1 

14:06 
3.4 

20:10 
0.1 

P 

W 

6 

8:12 
8.4 

9:12 
X).0 

15:40     21:« 
8.7     -0.1 

S 

7 

2:(M 
3.3 

8:07 
0.2 

14:29 
3.2 

20:30 
0.2 

Mi    7 

1 

2:35 
3.4 

8:38 
0.1 

15:03 
3.4 

21K)9 
0.1 

o 

Th 

7 

4:10 
3.6 

10:10 
0.0 

1637     22:47 
8.7     -O.I 

8 

8 

2:59 
3.3 

9:02 
0.2 

15:23 
3.3 

21:27 
0.2 

Tu 

8 

8:34 
3.4 

9:87 
0.1 

16H)0 
3.5 

22.-09 
0.0 

F 

8 

5:10 
3.5 

11:06 
0.0 

17:34      23:4.S 
8.8     —0.-.' 

KM 

9 

8:55 
3.4 

9:60. 
0.2 

16:31 
3.3 

22:27 
0.1 

9 

w 

9 

4:83 
3.4 

10:33 
0.1 

17:00 
8.6 

23K)9 
—0.1 

s 

S 

9 

6K)5 
8.5 

12:04 
0.0 

18:30       .   . 
3.9    ..   . 

P 

Tu 

10 

4:55 
3.4 

10:58 
0.1 

17:20 
3.4 

28:28 
0.0 

Th 

10 

6:23 
3.5 

11:82 
0.0 

17:57 
3.7 

•         •         • 

s 

10 

0:40 
—0.2 

7:08 
8.6 

13:00      19:23 
0.0        3.9 

w 

11 

5:55 
3.5 

11:56 
0.1 

18:20 
3.6 

■        •        • 
•        ■        • 

F 

11 

0:07 
-0.1 

6:80 
3.6 

12:80 
0.0 

18:54 
8.8 

M 

11 

1:85 
—0.2 

7:58 
8.6 

13:54     20:1> 
0.0        3.9 

Th 

12 

0:80 
0.0 

6:54 
3.5 

12:54 
0.0 

19:16 
8.7 

S 

S 

12 

1:04 
-0.2 

7:27 
3.6 

13:25 
—0.1 

19:48 
8.9 

Tu  12 

2:28 
—0.2 

8:62 
8.6 

14:48      21:12 
0.0        3,!* 

F 

13 

1:25 
-0.1 

7:49 
8.6 

13:50 
—0.1 

20:12 
3.8 

s 

13 

1:59 
-0.3 

8:20 
3.7 

li:20 
—0.1 

20:42 
4.0 

W 

13 

3:20 
—0.2 

9:45 
8.6 

15:41      22--(6 
0.0        3.7 

S 

14 

2:22 
-0.2 

8:45 
8.7 

14:45 
-0.2 

21:06 
8.9 

M 

14 

2:52 
-0.3 

9:15 
3.7 

15:14 
—0.1 

21:35 
4.0 

C 

Th!l4 

1 

4:18 
-0.1 

10:87 
8.5 

16:84      22:5(8 
0.1         3.0 

s    S!l5 

3:15 
—0.3 

9:37 
8.7 

15:88 
—0.2 

22:00 
4.0 

d 

Tu 

15 

8:45 
—0.8 

10K)6 
8.7 

16.-07 
-0.1 

22:28 
3.9 

E 

F 

15 

5K)5 
0.0 

11:28 
8.6 

17:27      23:51 
0.2        3..^ 

C|M   16 

4:08 
—0.3 

10:80 
3.7 

16:30 
—0.2 

22:51 
3.9 

W  16 

4:37 
-0.2 

11:00 
3.6 

16:58 
0.0 

23:28 
3.8 

S 

16 

5:58 
0.1 

12:19 
8.4 

18:19    .    .   . 
0.3    ..    . 

'Tu  17 

5:00 
-0.3 

11:22 
3.7 

17:22 
—0.1 

28:45 
8.8 

■ 

Th 

17 

5:29 
—0.1 

11:62 
3.5 

17:60 
0.1 

•         •         ■ 
■         •         • 

s 

17 

0:48 
8.3 

6:46 
0.3 

18:10      19:10 
3.3        0.1 

iW   18 

1 

6:51 
—0.2 

12:15 
8.6 

18:14 
0.0 

•  •         ■ 

•  •         • 

F 

18 

0:15 
8.6 

6:20 
0.1 

12:45 
3.4 

18:43 
0.2 

M 

18 

1:37 
8  1 

7:32 
0.4 

14:00      20«» 
3.2        0.5 

Th;i9 

1 

0:38 
3.7 

6:45 
0.0 

18:07 
3.5 

19:07 
0.1 

E 

S  ,19 

1:09 
3.4 

7:12 
0.2 

18:86 
3.3 

19:37 
0.3 

A 

Tu  19 

1 

2:27 
8.0 

8:18 
0.6 

14:44      20;^ 
3.1        0.1 

F   20 

1 

1:80 
8.5 

7:86 
0.2 

14K» 
3.8 

20.00 
0.3 

S   20 

1 

2:02 
3.2 

8:01 
0.4 

14:29 
3.2 

20:80 
0.5 

W'20 

8:15 
2.9 

9KW 
0.7 

15:81      21:35 

8.0      a: 

's 

1 

21 

2:27 
8.4 

8:29 
0.8 

14:54 
8.2 

20:62 
0.4 

M  21 

1 

2:56 
3.1 

8:51 
0.6 

15:18 
8.1 

21:20 
0.6 

Th 

21 

4:01 
2.8 

9:43 
0.8 

1606      22:1}* 
8.0        0.7 

E     S 

22 

8:20 
3.2 

9:20 
0.5 

15:45 
8.0 

21:45 
0.6 

1  Tu'  22 

1 

3:49 
2.9 

9:39 
0.7 

16:07 
3.0 

22:10 
0.7 

• 

F   22 

1 

4:42 
2.7 

10:22 
0.8 

16:66      28AO 
8.0        0.7 

M 

23 

4:15 
3.0 

10:10 
0.6 

16:37 
8.0 

22:87 
0.7 

A 

• 

W 

23 

4:38 
2.8 

10:24 
O.H 

16:61 
2.9 

22:55 
0.7 

N 

S 

23 

5:22 
2.7 

11:02 
0.8 

17:87      23:40 
3.0        O.f. 

•  Til  24 

1 

5:06 
2.9 

11:00 
0.7 

17:28 
2.9 

28:25 
0.7 

Th 

24 

5:26 
2.7 

IIKW 
0.9 

17:35 
2.9 

23:88 
0.7 

s 

24 

6:01 
2.7 

11:45 
0.8 

18:20    .    .   . 
8.0    ..   ■ 

W 

25 

5:57 
2.8 

11:45 
0.8 

18:10 
2.9 

•        ft        ■ 
•        « 

!F 

25 

6:06 
2.7 

11:47 
0.9 
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21:40 

2.2 

2:48 
8.0 

9:00 
1.6 

15:26 
7.6 

21:24 

1.8 

M 

18 

4K» 
7.6 

10:05 
1.7 

16:40 
7.4 

22:37 
•>  •» 

3:47 
7.9 

10:00 
1.6 

16:22 
7.6 

22:27 
1.8 

A 

Tu  19 

1 

4:53 
7.6 

10:52 
1.7 

17^25 
7.6 

23:20 

2.2 

4:41 
7.9 

10:53 
1.6 

17:16 
7.7 

28:20 
L8 

W   20 

1 

5:88 
7.5 

11:83 
1.6 

18.-09 
7.7 

■  B                    • 

■  *                     • 

5:30 
7.9 

11:38 
1.4 

18:01 
7.9 

•  •         • 

•  «         • 

Th|21 

0K» 
2.1 

6:20 
7.5 

12:11 
1.4 

18:48 
7.9 

0:04 
1.8 

6:16 
7.9 

12:15 
L8 

18:42 
8.0 

• 

f'22 

0:82 
1.9 

7.-00 
7.5 

12:44 
1.2 

19:^ 
8.1 

0:40 
1.7 

6:55 
7.9 

12:60 
1.2 

19:21 
8.1 

N 

S    23 

1.-07 
L6 

7:88 
7.6 

18:20 
0.9 

20:06 

1:10 
L6 

7:82 

7.8 

18:20 
LO 

19:05 

8:2 

S    24 

1:45 
L8 

8:16 
7.7 

18:69 
0.7 

20:41 

8,4 

1:40 
1.4 

8:07 
7.8 

18:50 
0.9 

20:30 
8.8 

M   25 

2:25 
1.0 

8:65 
7.8 

14:40 
0.5 

21:31) 

8..S 

2:12 
1.2 

8:41 
7.8 

14:26 
0.7 

21:05 
8.8 

Tu  26 

3:06 
0.8 

9:88 
7.9 

16:22 
0.5 

22.-Q2 

2:49 
LI 

9:19 

7.7' 

16:04 
0.6 

21:48 
8.8 

W   27 

3:52 
0.6 

10:20 
7.9 

16:09 
0.5 

22:49 

3:80 
0.9 

9:56 
7.7 

15:43 

0.7 

22:26 

8.2 

iTh  28 

1 

4:89 
0.5 

7.9 

16:66 
0.6 

23:55 

S.4 

4:12 
0.9 

10:39 
7.6 

16:27 
0.7 

23:09 
8.1 

'  F   29 

5:28 
0.5 

12KN) 
7.9 

17:44 
0.7 

•  *         • 

•  •         • 

4:58 
0.9 

11:27 
7.5 

17:13 
0.8 

23:67 
8.0 

I'S 

30 

0:28 
8.8 

6.-20 
0.5 

12:64 
7.9 

1837 

a? 

5:48 
0.9 

12:19 
7.6 

18:04 
1.0 

•         •         • 

■         •         » 

j  The  ti<le8  are  placed  in  the  order  of  occurrence,  with  their  timeH  on  the  first  line  and  heighta  on  the  second  line  of  each  day: 
I  a  comparLson  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feetand  tenths,  are  reckoned 

from  Mean  Ix)w  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
'  which  Ih  4.5  feet  below  mean  sea  level.    To  And  the  depth  of  water,  add  the  tabular  helsrht  to  the  soundings  given  on  the  chart, 

unleMH  a  minus  (— )  .sign  is  before  the  height,  in  which  case  subtract  it. 

'  The  time  used  i.s  New  Zealand  Standard  for  the  meridian  172^  SO'  E.;  0>>  is  midnight,  12>>  is  noon;  all  hours  leas  than  12  are 
I  in  the  f<)ren(X)n  (a.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  lor  instance. 
,  15:47  is  3:47  p.  m. 

0,  new  moon;  ^,  1st  quar. ;  Q.  ^ull  moon;  (C,  3d  quar. ;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  d  the 
eq,uator;  A.  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparlaon  of  consecutive  heights  will  indicate  whether  it  Is  high  or  low  water.  The  heights,  In  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  Is  approximately  the  datum  of  sounding  on  the  Admiralty  Charts  for  this  region,  and 
which  Is  4.5  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unle»  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  It. 

The  time  used  is  New  Zealand  Standard,  for  the  Meridian  172°  30'  E.:  0»>  is  midnight,  W*"  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  forinstance, 
15:47  is  3:47  p.  m. 

#,  new  moon;  }).  Ist  quar.;  Q,  full  mcx)n:  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


JULY. 

Time  and  Height  of  High  and 
Low  Water. 

i 

AUGUST. 

tof  H if 
titer. 

;h  and 

■ 

c 
9 

SEPTEMBER. 

" 

i 

0» 

9 

Day  of — 

W.  Mo. 

1 

1   w. 

of— 
Mo. 

Time  and  Heigh 
Low  W 

Day of— 
W.  Mo. 

Time  and  Height  cf  High  and 
Low  Water. 

S       1 

1 

1:20 
8.1 

7:13 
0.0 

18:16 
7.9 

19:34 
1.0 

P   \V 

li 

2:55 
7.9 

H:50 
0.8 

15:35 
8.0 

21:20 
L8 

s ;  1 

1 

4:52 
7.9 

10:51 
LO 

17:26 
8.4 

23:32 
L2; 

M 

2 

2:15 
8.1 

8:12 
0.6 

14:52 
8.0 

20:85 
LI 

s  Th 

2 

3:59 
8.0 

9:55 
0.8 

16:40 
8.3 

22:30 
1.3 

1 

S     2 

5:52 
8.3 

11:53 
0.8 

18:21 

8.7 

.     .     . 

Tu 

3 

3:15 

9:12 
0.6 

16:54 
8.2 

21.39 
LI 

F 

3 

5:02 
8.1 

11:00 
0.7 

17:40 
8.6 

28:37 
1.1 

o 

m;  3 

0:80 
0.9 

6:46 
8.6 

12:46 
0.6 

19:11 
9.0 

P 

W 

4 

4:17 
8.2 

10:15 
0.5 

16<65 
8.5 

22:43 
LO 

S      4 

6:01 

8.4 

12:01 
0.4 

18:35 
9.0 

•  •         » 

•  «         • 

Tu 

4 

1:17 
0.6 

7:35 

8.8 

13:34 
0.4 

19:57 
9.2 

iThi    5 

1 

5:17 
8.4 

11:14 
0.8 

17:56 
8.9 

23:47 
0.8 

O 

S|    5 

0:38 
0.8 

6:58 

8.7 

12:57 
0.2 

19:28 
9.2 

E    W 

5 

2:00 
0.4 

8:20 
8.9 

14:15 
0.3 

20:40 
9.2 

s    F     6 

6:15 

8.7 

12:12 
0.0 

18:50 
9.2 

•  •         • 

•  »         * 

M     6 

1:30 
0.5 

7:50 
8.9 

13:48 
0.1 

20:18 
9.4 

;Th 

6 

2:40 
0.8 

9:02 

8.8 

14:54 
0.4 

21:22 
9.0 

S      7 

0:47 
0.5 

7:10 
8.9 

13:08 
—0.1 

19:42 
9.5 

Tul    7 

2:20 
0.8 

8:39 
8.9 

14:35 
0.1 

21:05 
9.4 

F 

i 

3:16 
0.4 

9:44 

8.7 

16:82 
0.6 

22:00 

8.7 

S  :    8 

1 

1:42 
0.3 

8:05 
9.0 

14:05 
—0.2 

20:34 
9.6 

W     8 

3:05 
0.3 

9:26 

8.9 

15:20 
0.2 

21:50 
9.3 

S'    8 

3:62 
0.5 

10:24 
8.4 

16:09 
0.9 

22:41 

8.3  1 

' 

M 

9 

2:35 
0.2 

8:56 
9.0 

14:52 
—0.1 

21:25 
9.5 

E 

Th 

9 

3:49 
0.4 

10:12 
8.7 

16:05 
0.5 

22:36 
9.0 

S,    9 

4:29 
0.8 

11:05 
8.1 

16:45 
L2 

28:21 
7.9 

Tu 

10 

S.-25 
0.2 

9:47 
8.9 

15:40 
0.1 

22:15 
9.4 

F 

10 

4:30 
0.5 

10:68 
•8.4 

16:45 
0.8 

23:20 

8.6 

A 

M 

10 

6:06 
1.1 

11:46 
7.7 

17:24 
1.5 

• 

•    •    •  1 

1 

VV   11 

i 

4:15 
0.4 

10:38 
8.7 

16:30 
0.4 

23K)4 
9.1 

S 

11 

5:11 
0.8 

11:43 
8.0 

17:26 
L2 

•  •         • 

•  ■         ■ 

1 

Tu 

11 

0:03 

7.4 

5:48 
1.3 

12:81 
7.8 

18:06 
1.8 

iTh'l2 

'     '       1 

5:04 
0.6 

11:30 
8.4 

17:20 
0.8 

23:53 

8.7 

C 

8  112 

1 

0:04 

8.1 

6:62 
LI 

12:82 
7.6 

18:08 
1.6 

W 

12 

0:51 
7.0 

6:30 
L6 

13:20 
7.1 

18:52  , 
2.0  ' 

E    F    13 

^        1 

5:58 
0.9 

12:21 
8.0 

18:07 
L2 

•  •         « 

•  •         ■ 

A 

M 

13 

0:50 
7.6 

6:35 
L4 

18:20 
7.3 

18:50 
2.0 

N  Th 

13 

1:39 
6.8 

7:19 
L8 

1415 
6.9 

19:47 
2.2 

S     14 

0:43 
8.2 

6:41 
1.2 

13:15 
7.7 

18:56 
L7 

Tu 

14 

1:87 
7.2 

7:21 
L7 

14:12 
7.0 

19:40 
2.3 

F 

14 

2:34 
6.6 

8:13 
1.9 

15:11 
6.9 

20:45 
2.2 

S    15 

1:35 

7.8 

7:32 
1.5 

14«7 
7.4 

19:48 
2.1 

W 

15 

2:28 
6.9 

8:12 
L9 

16:06 
6.9 

20:30 
2.4 

S  'l5 

3:32 
6.7 

9:12 

1.8 

16:08 
7.1 

21:46 

2.0 ; 

A    M 

16 

2:26 
7.5 

8:19 
1.8 

15:01 
7.2 

20:42 
2.4 

N 

Th'l6 

3:21 

6.8 

9:01 
2.0 

16:00 
7.0 

21:28 
2.4 

S,16 

4:31 
7.0 

10:12 
1.6 

17:08 
7.6 

22:46 
1.6 

Tu'17 

8:18 
7.2 

9:11 
1.9 

15:55 
7.1 

21:32 
2.5 

Fll7 

1 

4:15 
6.8 

9:56 
1.9 

16:52 
7.2 

22:28 
2.2 

M    17 

5:24 
7.6 

11:10 
1.2 

17:58 
8.0 

28:41 
LI 

W 

18 

4:09 
7.1 

9:58 
L9 

16:45 
7.2 

22:25 
2.5 

S    18 

1 

5:08 
7.0 

10:50 
L6 

17:40 
7.6 

28:21 
1.9 

Tu  18 

6:16 
8.0 

12:02 
0.8 

18:40 
.    8.5 

•  ■         • 

•  ■         • 

Th 

19 

4:58 
7.1 

10:44 

1.8 

17:80 
7.4 

23:18 
2.3 

S    19 

5:57 
7.4 

11:40 
1.2 

18:26 
7.9 

•         ■         ■ 
■         •         • 

•  W 

19 

0:30 
0.5 

7:01 
8.5 

12:52 
0.3 

19:25 
9.0 

N     F 

20 

5:45 
7.2 

11:28 
1.5 

18:15 
7.7 

23:5(> 
2.0 

• 

M   20 

1 

0:09 
1.4 

6:42 

7.8 

12:80 

0.8 

19:11 
8.4 

E 

Th  20 

1:17 
0.0 

7:47 
8.9 

18:38 
—0.1 

20:10 
9.3 

S 

21 

6:27 
7.4 

12:10 
L2 

18:56 
8.0 

«         •         « 
«         •         • 

Tu  21 

0:56 
0.9 

7:28 
8.2 

13:15 
0.4 

19:52 

8.8 

F   21 

2:03 
—0.4 

8:34 
9.2 

14:25 
—0.3 

20:55 
9.4 

1 

22 

0:38 
1.6 

7:10 
7.6 

12:58 
0.9 

19:37 
8.3 

W  22 

1:42 
0.4 

8:10 

8.5 

14:00 
0.1 

20:35 
9.1 

P    S    22 

2:49 
-0.5 

9:20 
9.4 

15:10 
—0.3 

21:42 
9.3 

M 

23 

1:21 
1.1 

7:51 
.7.9 

13:36 
0.6 

20:1H 
8.6 

E 

Th  23 

2:27 
0.0 

8:55 

8.8 

14:45 
—0.1 

21:20 
9.2 

S   23 

3:36 
—0.5 

10:08 
9.3 

15:58 
—0.2 

22:30 
9.1 

Tu'24 

2:05 
0.8 

8:33 
8.1 

14:20 
0.4 

21:00 

8.7 

, 

F   24 

3:14 
—0.2 

9:40 
8.9 

15:30 
—0.1 

22:05 
9.1 

M   24 

4:24 
—0.3 

10:58 
9.0 

16:49 
0.1 

28:22 

8.7 

AV  25 

1 

2:48 
0.4 

9:16 

8.2 

15:03 
0.2 

21:4.S 

8.8 

S    25 

3:58 
—0.2 

10:28 
8.9 

16:18 
0.0 

22:51 
9.0 

}) 

Tu  25 

5:15 
0.1 

11:53 

8.7 

17:42 
0.6 

•  ■         • 

•  ■         ■ 

Th  26 

8:32 
0.2 

10:01 

8.4 

15:49 
0.2 

22:27 

8.8 

S,26 

4:45 
—0.1 

11:20 

8.7 

17:05 
0.3 

23:41 
8.6 

8 

W,26 

0:17 
8.3 

6:10 
0.6 

12:52 
8.3 

18:42 
1.1 

E     F   27 

4:19 
0.1 

10:48 
8.4 

16:35 
0.3 

23:13 
8.7 

? 

M   27 

5:35 
0.1 

12:12 

8.4 

17:58 
0.6 

•  •         ■ 

•  •         • 

Th  27 

1 

1:20 
7.9 

7:10 
1.0 

18:57 
8.1 

19:48 
1.4 

S    28 

5:08 
0.2 

11:39 
8.3 

17:25 
0.5 

■         •         • 
•         «         • 

Tu  28 

1             1 

0:35 

8.3 

6:28 
0.4 

13:10 

8.2 

18:55 
LO 

F 

28 

2:27 

7.7 

8:18 
1.3 

15:05 
7.9 

21:07 
1.6 

})     S.29 

1 

0:02 
8.5 

5:58 
0.3 

12:32 

8.2 

18:16 
0.7 

\y 

29 

1:35 
8.0 

7:27 
0.8 

14:15 
8.0 

19:69 
1.3 

S  l29 

3:36 
7.7 

9:34 
1.4 

16:10 
8.1 

22:18 
1.5 

Im   30 

0:58 
8.3 

6:51 
0.4 

13:30 
8.0 

19:12 
1.0 

S 

Th|30 

1 

2:39 

7.8 

8:33 
1.1 

15:20 
8.0 

21:10 
1.6 

S  ;30 

4:42 
7.9 

10:43 
1.3 

17:10 
8.3 

23:22 
1.2 

Tu  31 

1 
1 

1:63 
8.1 

7:47 
0.6 

14:80 
8.0 

20:15 
1.2 

F   31 

i       1 

8:47 

7.8 

1 

9:43 
1.2 

16:25 
8.1 

22:24 
1.5 

1 
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OCTOBER. 


fl  .Day of— 


S 


N 

c 


}) 


W.  Mo. 


M!    1 
Tul    2 


i     I      I 
Th 


3 
4 
5 


S      6 


Time  and  Height  of  Hij^hand 
Low  Wator. 


7 

8 
9 


M 
Tu 

w;io 

Th,ll 

F  1 12 

S  1 13 

I 

S  14 
M  15 
Tu  16 
W  17 
Th  18' 
F    19 

P  S  20 
S  21 
Mi  22 

S  Tu'23 

I 

W  24 

Th  25 

I 
F    26 

S  I  27 

I 

§  ,28 

M   29 

E  Tu  30 

W '  31 


5:38 

8.1 

0:18 
0.9 

1:01 
0.7 

1:40 
0.5 

2:13 
0.5 

2:45 
0.5 

8:17 
0.6 

3:50 
0.8 

4:25 
1.0 

5:05 
1.2 

0:05 
7.1 

0:57 
6.9 

1:52 
6.8 

2:58 
6.9 

8:55 
7.2 

4:51 
7.7 

5:47 
8.2 

0:05 
0.3 

0:53 
—0.2 

1:40 
—0.6 

2:28 
—0.7 

3:15 
—0.6 

4:05 
—0.3 

4:57 
0.1 


11:4S 
1.1 

6:28 
8.4 

7:18 
8.6 

7:56 

8.7 

8:34 
8.8 

9:12 
8.6 

9:50 
8.4 

10:26 

8.1 

11:06 

7.8 

11:49 
7.5 

5:48 
1.5 

6:38 
1.7 

7:82 
1.8 

8:33 

1.8 

9:37 
1.6 

10:38 
1.2 

11:35 
0.8 

6:35 

8.8 

7:24 
9.3 

8:10 
9.6 

8:59 
9.7 

9:48 
9.'6 

10:40 
9.3 

11:35 
9.0 


18:01 
8.6 

12:37 
0.8 

18:23 
0.7 

13:67 
0.7 

14:32 
0.8 

15:03 
0.9 

15:34 
1.0 

16:09 
1.2 

16:47 
1.4 

ntX9 
1.6 

12:36 
7.8 

13:80 
7.1 

14:27 
7.1 

15:26 
7.8 

16:24 
7.7 

17:18 
8.2 

18:06 

8.7 

12:27 
0.8 

13:17 
—0.1 

14:05 
-0.8 

14:52 
—0.3 

15:42 
—0.2 

16:85 
0.2 

17:31 
0.6 


18:49 
8.8 

19:82 
8.9 

20:13 

8.9 

20:51 

8.7 

21:28 
8.4 

22:04 
8.1 

22:42 

7.7 

23:21 
7.4 


18:16 
1.8 

19:10 
1.9 

20:10 
1.9 

21:12 
1.7 

22:15 
1.3 

23:11 
0.8 


18:57 
9.1 

19:44 
9.4 

20:31 
9.5 

21:20 
9.4 

22:10 
9.2 

23:03 

8.8 


NOVEMBER. 


c  Day  of— 


a    W.  Mo. 


Time  and  HeiRht  of  High  and 
Low  water. 


0:01 
8.3 

5:54 
0.6 

12:34 

8.5 

18:32 
1.1 

1:03 
8.0 

6:57 
1.1 

13:37 

8.2 

19:42 
1.4 

2:11 
7.7 

S:ll 
1.5 

14:43 

8.0 

20:57 
1.5 

3:20 
7.7 

9:25 
1.6 

15:48 
8.1 

22:07 
1.4 

4:23 

7.8 

10:3.'! 
1.5 

16:45 
8.2 

23:06 
1.2 

5:18 
8.0 

11:32 
1.3 

17:38 

8.4 

2SM 
1.0 

6:07 
8.2 

12:20 
1.2 

18:26 
8.5 

■         •         • 
•         •         « 

0,Th     1 


2 

3! 

4 


F 

S 

M     5 
N.Tu    6 

W     7 

I 

Th    8 


F 

■S 


9 
10 


S    11 


EiTu 

IW 


12 
13 
14 


Th|15 
Fil6 


17 
18 


8 


M   191 
Tu  20" 


21 
22 


W 
Th 

D  F  23 
S  24 
S    25 

E   M   26 

Tu  27 

W  I  28 

Th  29 

F    30 


0:37 
0.8 

1:13 
0.8 

1:44 
0.7 

2:14 
0.7 

2:42 
0.7 

8:15 
0.8 

3:53 
0.9 

4:31 
LI 

5:17 
L2 

0:21 
7.1 

1:19 
7.0 

2:19 
7.1 

3:20 
7.4 

4:20 
7.9 

5:15 

8.4 

6:08 
8.9 

0:28 
—0.3 

1:18 
—0.6 

2K)7 
—0.7 

2:59 
—0.6 

8:49 
—0.3 

4:42 
O.l 

5:38 
0.6 

0:45 

8.1 

1:60 

7.8 

2:55 
7.7 

8:57 

7.7 

4:51 
7.8 

5:42 
7.9 

0:09 
LI 


6:51 

8.4 

7:31 

8.5 

8:10 
8.5 

8:45 
8.5 

9:20 

8.4 

9:56 
8.2 

10:85 
8.0 

11:15 

7.8 

12K)1 
7.6 

6M 
L4 

6:69 
L5 

7:59 
L6 

9:02 
L5 

10:06 
1.2 

11:05 
0.8 

12:01 
0.4 

7.-01 
9.4 

7:50 
9.7 

8:40 
9.8 

9:80 
9.8 

10:28 
9.6 

11:18 
9.2 

12:15 

8.8 

6:42 
1.1 

7:4« 
1.5 

9:02 
1.7 

10:07 
1.7 

11:07 
L7 

11:57 
L6 

6:25 
8.1 


18:00 
1.1 

13:34 
1.1 

14:04 
1.1 

14:32 
L2 

16H» 
LI 

15:38 
1.1 

16:18 
L2 

17KW 
LS 

17:48 
1.4 

12:62 
7.4 

13:50 
7.4 

14:48 
7.5 

16:48 

7.8 

16:43 

8.2 

17:37 

8.7 

18:30 
9.0 

12:55 
0.1 

13:46 
—0.2 

14:87 
-0.2 

15:28 
-0.1 

16:21 
0.1 

17:20 
0.5 

18:17 
0.9 

13:17 

8.4 

14:18 
8.2 

16:20 
8.0 

16:17 
8.0 

17:09 
8.0 

17:56 
8.0 

12:38 
1.6 


19«7 
8.5 

19:47 
8.4 

20:22 
8.3 

20:57 
8.1 

21:32 
7.9 

22K)9 
7.7 

22:47 
7.4 

23:31 
7.2 


18:40 
L4 

19:38 
L4 

20:39 
L8 

21:42 
LO 

22:40 
0.6 

23:35 
0.1 


19:20 
9.3 

20:11 
9.4 

21:02 
9.4 

21:52 
9.2 

22:47 

8.8 

23:45 
8.6 


1925 
L2 

20:32 
1.4 

21:38 
L4 

22:36 
L3 

23:25 
L2 


18:39 
8.0 


DECEMBER. 


d 

8 


Day  of— 


W. 


Mo.: 


Time  and  Height  of  High  and 
Low  Water. 


O    S       1 

A    S      2 

M     3 

N|Tu    4 

'W|    5 

Th!    6 

F      7 

S      8 

8  I   9 

I  M '  10 

e'tu'iI 

W  12 

Th  13 

F    14 

'  S    16 

P    S    16 

«  I  M  '  17 

Tu  18  j 

W  19  I 

Th  20 

'  F    21 

S    22 

1)    8    23 

E   M   24 

Tu  25 

!w  26 

I 

iTh  27  i 

I 

'  F    28 
A    S    29 

8    30 

I       I 
O  M    31 


0:41 
LI 

1:14 
LO 

1:42 
LO 

2:16 
0.9 

2:48 
0.8 

3:26 
0.8 

4K)6 
0.8 

4:60 
LO 

6:38 
LI 

0:48 
7.4 

1:46 
7.5 

2:48 
7.7 

3:49 
8.0 

4:48 

8.4 

5:45 

8.8 

0:06 
—0.1 

IHK) 

—0.4 

1:51 
—0.5 

2:42 
—0.6 

3:35 
—0.3 

4:25 
0.0 

5:19 
0.5 

0:22 
8.3 

1:20 
7.9 

2:21 
7.7 

3.-20 
7.5 

4:17 
7.0 

5:09 
7.5 

5:55 
7.7 

0:10 
L6 

0:42 
L4 


7:05 
8.2 

7:42 
8.3 

8:17 
8.8 

8:55 
8.8 

9:30 
8.8 

10:08 
8.2 

10:50 
8.1 

11:84 
7.9 

12:23 

7.8 

6:30 
L2 

7:27 
L8 

8:29 
L3 

9:32 
1.2 

10:87 
1.0 

11:37 
0.6 

6:41 
9.8 

7:82 
9.6 

8:28 
9.8 

9:16 
9.8 

10:06 
9.7 

10:59 
9.4 

11:52 
9.0 

6:18 
LO 

7:17 
L5 

8:2U 
1.9 

9:25 
2.1 

10:27 
2.1 

11:23 
2.1 

12K)5 
2.1 

6:88 
7.8 

7:16 
8.0 


18:10 
L6 

13:87 
L5 

14.-06 
1.4 

14:37 
1.2 

16:13 
LI 

16:54 
LO 

16:88 
LO 

17:24 
LO 

18:15 
LO 

18:16 
7.8 

14:13 
7.8 

15:12 
7.9 

16:11 
8.2 

17:09 
8.5 

18K)6 
8.8 

12:35 
0.8 

18:31 
0.1 

14:23 

—0.1 

15:16 
-0.1 

16:08 
0.1 

17:(H 
0.4 

17:59 
0.7 

12:49 

8.6 

18:45 
8.2 

14:42 
7.9 

15^40 
7. 7 

16-ue 

7.6 

17:23 
7.5 

1S:0K 
7,5 

12:40 
2.0 

13:12 
1.8 


19:18 

8,0 

19:55 

7.9 

20:30 
7.9 

21:05 

7.8 

21:41 
7.7 

22r21 
7.6 

28K>ft 

7.5 

23:53 
7.5 


19:10 
LO 

20H>7 
0.9 

21:08 

O.S 

22:10 
0.5 

23:0« 
0.2 


19S» 
9.1 

19:Vi 

9.3 

20:45 
9.3 

21:37 
9.2 

•22:* 
9.0 

23:-2.T 

>.7 


1S:.M 
Lit 

19:.V) 
L3 

•20:.>T 
L"> 

21:.V> 
1.6 

'2-2:  l*J 
l.»i 

23:31 


l^:Vi 
19n> 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 

a  comparison  oi  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heignta,  in  feet  and  tenths,  are  reckoned 

!  from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charta  for  this  region,  and 

which  in  4.5  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chan. 

unless  a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  New  Zealand  Standard,  for  the  meridian.  172°  30^  E.;  0>>  is  midnight,  12>'  is  noon;  all  hours  less  than  12  are  in 
the  forenoon  (a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  8:47  p.  m. 


equator 


new  moon;  }).  Ist  quar.;  Q,  full  moon;  (^,  8d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
r;  A,  P,  moon  in  apogee  or  perigee. 


SYDNEY  (Fort  Denison),  NEW  SOUTH  WALES,  1906. 


22a 


JANUARY. 

FEBRUARY. 

• 

MARCH. 

J 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 
I 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

8 

A 

Day  of— 

Time  and  Height  of  Hlf 
Low  Water. 

x\\  and 

S    W.  Mo. 

W. 
Th 

Mo. 
1 

W. 
Th 

Mo. 

1 

M 

1 

• 

0:45 
3.1 

6:28 
1.2 

12:35 
8.8 

19:16 
0.4 

1:31 
3.3 

7:38 
1.2 

13:38 
3.1 

19:57 
0.9 

6:02 
0.8 

12:10 
3.3 

18:20 
0.8 

•  «        ■ 

•  ■        • 

E  Tu 

2 

1:46 
3.0 

7:30 
1.3 

18:38 
8.4 

20:06 
0.6 

F 

2 

2:22 
3.8 

8:36 
L8 

14:35 
2.9 

20:45 
1.0 

F 

2 

0:85 
8.4 

6:50 
0.9 

12:52 
3,1 

18:57 
LO 

})   W 

3 

2:35 
8.1 

8:86 
1.3 

14:84 
8.2 

20:52 
0.8 

S 

3 

3:18 
3.3 

9:40 
1.2 

16:35 
2.8 

21:39 
LI 

D 

S 

3 

1:25 
8.4 

7:48 
LO 

18:45 
2.9 

19:46 
L2 

Th 

4 

3:26 
3.2 

9:40 
1.3 

15:30 
3.0 

21:41 
0.9 

8 

4 

4:11 
3.5 

10:48 
1.1 

16:41 
2.8 

22:36 
LI 

s 

4 

2:21 
8.4 

8:62 
1.1 

14:50 
2.7 

20:45 
L3 

A 

F 

5 

4:16 
8.8 

10:41 
1.2 

16:28 
2.9 

22:32 
0.9 

M 

5 

5:05 
8.7 

11:41 
0.9 

17:42 
2.9 

28:27 
LO 

M 

5 

8:22 
8.5 

10:00 
LO 

16:05 
2.7 

21:60 
L2 

S 

6 

6:01 
8.6 

11:82 
1.1 

17:24 
2.9 

28:18 
0.9 

N 

Tu 

6 

6:55 
4.0 

12:30 
0.6 

18:86 
8.0 

•           •           » 

N 

Tu 

6 

4:24 
3.7 

11:02 
0.8 

17:14 
2.9 

22:55 
LI 

s 

7 

5:46 
8.8 

12:16 
0.9 

18:13 
3.0 

■        ■        • 
•        •        • 

W 

7 

0:16 
0.8 

6:48 
4.3 

U:19 
M).8 

19:28 
8.2 

W 

7 

5:21 
8.9 

12:00 
0.5 

18:10 
3.1 

28:68 
0.9 

M 

8 

0:02 
0.8 

6:28 
4.0 

18:00  , 
0.6 

,  19K» 
8.0 

Th 

8 

1:03 
0.7 

7:28 
4.6 

14:02 
0.0 

20:06 
8.4 

Th 

8 

6:13 
4.2 

12:49 
0.2 

19:01 
8.4 

•  •        • 

•  •        • 

Tu 

9 

0:42 
0.8 

7:10 
4.8 

18:42 
0.3 

19:42 
8.1 

0 

F 

9 

1:49 
0.5 

8:12 
4.7 

14:45 
—0.2 

20:47 
8.6 

F 

9 

0:46 
0.6 

7:05 
4.5 

13:38 
—0.1 

19:46 
8.6 

N 

W 

10 

1:23 
0.7 

7:60 
4.6 

14:24 
0.1 

20:20 
8.2 

S 

10 

2:82 
0.4 

8:68 
4.8 

1657 
-0.8 

21:80 
8.6 

S 

10 

1:35 
0.3 

7:50 
4.7 

14:18 
—0.2 

20:27 
8.8 

0  Th 

U 

2:00 
0.7 

8:30 
4.6 

15:06 
—0.1 

21:02 
8.3 

s 

11 

3:17 
0.3 

9:41 
4.7 

16:10 
-0.8 

22:12 
3.7 

0 

s 

11 

2:21 
0.1 

8:38 
4.7 

16:00 
—0.3 

21:10 
4.0 

F 

12 

2:40 
0.7 

9:14 
4.7 

16:60 
-0.2 

21:47 
8.4 

M 

12 

4:03 
0.3 

10:27 
4.6 

16:54 
-0.2 

22:59 
3.7 

E 

M 

12 

3:08 
0.0 

9:26 
4.7 

16:42 
—0.8 

21:5e 
4.1 

S 

13 

8:22 
0.7 

9:58 
4.6 

16:83 
—0.2 

22:32 
3.4 

E 

Tu 

13 

4:54 
0.4 

11:15 
4.3 

17:38 
0.0 

28:46 
3.7 

P 

Tu 

13 

8:56 
0.0 

10:10 
4.5 

16:25 
-0.1 

22:85 
4.1 

s 

14 

4:07 
0.7 

10:48 
4.5 

17:19 
—0.2 

28:20 
3.4 

P 

W 

14 

5:50 
0.5 

12:07 
4.0 

18:26 
0.3 

•  «        • 

•  •        • 

W 

14 

4:45 
0.0 

11  KM) 
4.2 

17:10 
0.1 

28:23 
4.1 

M 

15 

4:57 
0.8 

11:81 
4.8 

18K)6 
0.0 

■        •        • 
•        •        • 

Th 

15 

0:37 
3.7 

6:47 
0.6 

18:00 
3.7 

19:16 
0.6 

Th 

15 

6:87 
0.1 

11:62 
8.9 

18KX) 
0.4 

•  •        • 

•  •        • 

Tu 

16 

0:12 
8.4 

6:55 
0.8 

12:28 
4.0 

18:67 
0.2 

<L 

F 

16 

1:36 
3.6 

7:56 
0.7 

14:06 
3.3 

20:18 
0.8 

F 

16 

0:16 
8.9 

6:38 
0.3 

12:60 
3.5 

18-.60 
0.8 

£ 

W 

17 

1:05 
8.4 

7:00 
0.9 

13:21 
3.7 

19:48 
0.4 

S 

17 

2:40 
3.6 

9:10 
0.8 

15:29 
3.1 

21:26 
LO 

(C 

S 

17 

1:10 
3.8 

7:44 
0.5 

14:00 
3.1 

19:60 
LO 

c 

Th 

18 

2:06 
3.5 

8:15 
0.9 

14:27 
8.5 

20:42 
0.6 

s 

18 

3:46 
8.8 

10:30 
0.7 

16:60 
3.0 

22:80 
0.9 

8 

s 

18 

2:16 
3.8 

8:67 
0.6 

15:24 
2.9 

21:04 
LI 

F 

19 

3:10 
3.6 

9:25 
0.8 

16:88 
3.3 

21:49 
0.7 

s 

M 

19 

4:60 
4.0 

11:40 
0.6 

18:00 
8.0 

28:32 
0.8 

M 

19 

8:28 
3.8 

10:14 
0.7 

16:47 
2.9 

22:16 
LI 

p 

S 

20 

4:10 
3.8 

10:40 
0.7 

16:56 
8.2 

22:50 
0.7 

Tu 

20 

6:60 
4.2 

12:40 
0.5 

19:00 
3.1 

t         ■         • 

m            %            % 

Tu 

20 

4:30 
3.9 

11:23 
0.6 

17:65 
3.0 

28:22 
0.9 

s 

21 

5:11 
4.0 

11:50 
0.5 

18:03 
3.2 

28:48 
0.6 

W 

21 

0:28 
0.7 

6:43 

4.4 

13:80 
0.3 

19:47 
3.3 

W 

21 

6:82 
4.0 

12:20 
0.5 

18:46 
3.2 

•  •       • 

•  »        • 

M 

22 

6:07 
4.3 

12:60 
0.3 

19:04 
3.3 

•         •         • 
»         ■         • 

Th 

22 

1:18 
0.5 

7:31 
4.5 

14:12 
0.2 

20:27 
3.4 

Th 

22 

0:17 
0.7 

6:25 
4.1 

13:06 
0.4 

19:26 
3.4 

s 

Tu 

23 

0:40 
0.5 

6:59 
4.6 

13:43 
0.2 

19:67 
8.3 

• 

F 

23 

2:02 
0.4 

8:15 
4.6 

14:60 
0.1 

21:00 
3.5 

F 

23 

1:05 
0.6 

7:13 
4.2 

13:44 
0.3 

20:00 
.3.6 

W 

24 

1:29 
0.4 

7:47 

4.8 

14:32 
0.1 

20:42 
3.4 

S 

24 

2:43 
0.4 

8:67 
4.6 

16:25 
0.1 

21:36 
3.6 

S 

24 

1:50 
0.5 

7:56 
4.2 

14:20 
0.2 

20:32 
8.7 

•  Th 

25 

2:15 
0.4 

8:83 
4.8 

15:15 
0.0 

21:24 
3.4 

s 

25 

3:23 
0.4 

9:85 
4.4 

16:00 
0.1 

22.-09 
8.6 

f 

s 

25 

2:29 
0.4 

8:38 
4.1 

14:51 
0.2 

21:02 
8.8 

F 

26 

2:60 
0.4 

9:17 

4.8 

15:54 
-0.1 

22:02 
3.4 

£ 

M 

26 

4:03 
0.5 

10:15 
4.1 

16:83 
0.2 

22:42 
8.6 

M 

26 

3:04 
0  4 

9:15 
4.0 

15:25 
0.3 

21:36 
8.8 

S 

27 

8:41 
0.5 

10:00 
4.6 

16:34 
0.0 

22:42 
3.4 

Tu 

27 

4:40 
0.6 

10:53 
3.9 

17:06 
0.4 

28:15 
8.6 

Tu 

27 

3:41 
0.4 

9:50 
3.9 

15:55 
0.4 

22:06 
8.8 

s 

28 

4:23 
0.6 

10:41 
4.4 

17:10 
0.1 

28:22 
3.3 

W 

28 

6:23 
0.7 

11:30 
3.6 

17:48 
0.6 

23:56 
3.5 

W 

28 

4:19 
0.4 

10:25 
3.7 

16:25 
0.5 

22:38 
8.8 

M 

29 

5:07 
0.8 

11:28 
4.0' 

17:50 
0.3 

•  •         • 

•  «         • 

A 

Th 

29 

4:50 
0.5 

10:67 
3.5 

16:55 
0.7 

23:13 
3.7 

£ 

Tu 

30 

0:05 
3.3 

5:53 
0.9 

12:08 
3.7 

18:30 
0.5 

F 

30 

5:34 
0.6 

11:34 
3.3 
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The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  li eights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.1  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  trie  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  150th  meridian  £. ;  0i>  is  midnight,  12>>  in  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),allgreater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  forinstance,  15:47  is  3:47  p.m. 

#,  new  moon;  ^,  1st  quar.;  Q,  full  moon;  (^,  8d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heignts.  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  r^on.  and 
which  is  2.1  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  timeused  is  Cosmopolitan  Standard,  160th  meridian  E.:  0>>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  aftemoon(p.m.)  and  when  diminished  by  12  give  the  times  alter  noon;  for  Instance,  16:47  is  8:47  p.  m. 

#,  new  moon;  }),  Ist  quar.;  Q,  full  moon;  (^,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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7:21 
2.0 

13:41 
0.1 

19:49 
L8 

Th 

15 

0:06 
0.1 

6:06 
1.9 

12:25 
0.0 

18:38 
2.0 

Tu  16 

0:31 
—0.2 

7KM 
2.1 

13:24 
0.4 

19:01 
1.7 

(T 

F 

16 

2:00 
0.2 

8:02 
1.9 

14:29 
0.0 

20:44 
1.8 

F 

16 

0:56 
0.2 

6:50 
1.9 

13:12 
—0.1 

19:30 
2.0 

£ 

W 

17 

1:21 
0.0 

7:46 
2.0 

14:09 
0.3 

20:00 

l.T 

S    17 

2:64 
0.4 

8:43 
1.9 

15:19 
0.0 

21:40 
L7 

a 

S 

17 

1:45 
0.3 

7:30 
1.9 

14:00 
—O.I 

20:26 
1.9 

C  Th 

18 

2:11 
0.1 

8:30 
2.0 

14:58 
0.2 

21:00 
1.7 

S  ,18 

8:49 
0.6 

9:29 
1.8 

16:12 
—0.1 

22:40 
L7 

s 

s 

18 

2:38 
0.5 

8:14 
1.8 

14:50 
—0.1 

21:20 
1.8 

I  F 

19 

3:09 
0.3 

9:17 
1.9 

15:49 
0.1 

22  KM 

1.7 

s 

M 

19 

4:44 
0.7 

10:16 

1.7 

17.-09 
—0.1 

28:44 
L6 

M 

19 

8:30 
0.6 

9:00 
L7 

16:44 
—0.1 

22:18 
1.7 

1     1 

20 

4:09 
0.5 

10:01 

1.8 

16:41 
0.0 

28.-03 
1.6 

Tu 

20 

5:43 
0.8 

11:09 
1.7 

18:06 
-0.1 

•  •        • 

•  •        ■ 

Tu 

20 

4:26 
0.7 

9:6*2 
1.7 

16:40 
0.0 

28:15 
1.6 

'     s 

21 

6:07 
0.6 

10:68 
1.8 

17:37 
—0.1 

W  21 

1 

0:47 
1.6 

6:45 
0.8 

12:06 
1.7 

19:06 
-0.1 

W 

21 

5:26 
0.7 

10:47 
1.6 

17:39 
0.1 

■         •         • 

M 

22 

0:08 
1.6 

6:09 
0.7 

11:87 
1.7 

18:34 
—0.1 

Th 

1 

22 

1:46 
1.6 

7:46 
0.8 

18K)6 
1.6 

20K)0 
—0.1 

Th 

22 

0:14 
1.6 

6:26 
0.8 

11:49 
1.6 

18:89 
0.1 

s 

Tu 

23 

1:13 
1.7 

7:10 
0.8 

12:29 
1.7 

19:29 
—0.2 

• 

F 

23 

2:37 
L7 

8:48 
0.7 

14:04 
1.6 

20:52 
—0.1 

F 

23 

1:08 
1.6 

7:25 
0.7 

12:56 
1.6 

19:85 
0.2 

W 

24 

2:15 
1.7 

8:08 
0.8 

13:24 
1.7 

20:22 
—0.2 

S 

24 

3:22 
1.7 

9:35 
0.6 

16:02 
1.7 

21:40 
0.0 

S 

24 

1:58 
1.6 

8:17 
0.6 

13:57 
1.6 

20:28 
0.2 

•  Th 

25 

8:08 
1.8 

9:05 
0.8 

14:19 
1.7 

21:14 
—0.2 

s 

25 

4:04 

1.8 

10:22 
0.5 

15:57 
1.7 

22:26 
0.0 

? 

S 

25 

2:44 
1.6 

9:04 
0.6 

14:54 
1.6 

21:18 
0.3  ' 

;  F 

26 

3:56 

1.8 

9:59 
0.7 

15:14 
1.7 

22.-02 
—0.2 

E 

M    26 

4:42 
L8 

11:02 
0.4 

16:48 
L7 

23:08 
0.1 

M 

26 

3:30 
1.7 

9:47 
0.4 

16:47 
1.7 

22:02 
0.3 

s 

27 

4:38 
1.9 

10:49 
0.6 

16:09 
1.7 

22:48 
-0.2 

Tu 

27 

5:22 
1.9 

11:48 
0.8 

17:36 
1.7 

23:50 
0.2 

Tu 

27 

4:06 
L7 

10:27 
0.3 

16:36 
1.7 

22:48  ' 
0.3 

S 

28 

5:19 
1.9 

11:36 
0.5 

17:00 
1.7 

23:33 
—0.1 

W 

28 

6:08 
L9 

12:24 
0.2 

18:26 
L7 

•  •        • 

•  •         • 

w;28 

i 

4:45 

1.8 

11:08 
0.2 

17:20 
1.7 

23:32 
0.3 

M 

29 

5:57 
1.9 

12:20 
0.4 

17:52 
1.7 

•         •         • 
»         ■         • 

A 

Th  29 

6:21 
1.8 

11:47 
0.1 

18:01 

1.8 

.    .    .  1 
.     .     .  1 

E   Tu 

1 

30 

0:15 
0.0 

6:35 
1.9 

13:00 
0.3 

18:43 
1.6 

F   30 

0:15 
0.4 

5:58 
1.8 

12:27 
0.0 

18:43 

1.8 

W 

31 

0:56 
0.1 

7:12 
1.9 

13:44 
0.3 

19:34 
1.6 

S 

31 

0:52 
0.5 

6:38 
1.8 

13:06 
0.0 

19:26  j 
1.8  ' 

J 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrnt  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenth.s.  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  1.0  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unle8.s  a  minus  (— )  sign  is  before  the  height,  in  which  ca.se  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  150th  meridian  £.;  0^  is  midnighf,  V2^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  Q,  full  moon;  (£,  3d  quar.;  £,  moon  on  the  equator;  N,  ji,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 

Time  and  Height  of  High  and 
Low  Water. 

iw. 

M. 

iY. 

d  Height  of  High  and 
Low  Water. 

a  Day  of— 
S    W.Mo. 

4 

JU 
Time  am 

NE. 

1 

■ 

Day of— 
W.  Mo. 

of- 
Mo. 

Time  an 

d  Height  of  High  and  , 
Low  Water. 

s'  1 

1:36 
0.5 

7:18 
1.7 

13:48 
0.0 

20:13 

1.8 

Tu    1 

2.-05 
0.6 

7::W      13:58 
1.6     —0.1 

20:38 
2.0 

■f 

1 
1 

1 

8:25 
0.5 

9:00 
1.5 

15:15 
0.1 

21:48 
1.9 

N 

3) 

Ml    2 

2:24 
0.6 

8:1)0 
.     1.7 

14:32 
0.0 

21:04 
1.8 

D'W     2 

> 

2:65 
0.6 

8:-20      14:47 
L6         0.0 

21:28 
1.9 

Ki   S 

i 

2 

4:17 
0.4 

lOKtt 
L6 

16:14 
0.3 

22.36 
1.9 

Tu 

3 

8:12 
0.6 

8:47 
1.6 

15:19 
0.0 

21:55 

1.8 

iTh 

1 

3 

8:47 
0.6 

9:17      15:41 
1. 5         0. 1 

22:19 
1.9 

s 

3 

6:10 
0.3 

11:12 
1.6 

1730 
0.4 

23:32 
l.^ 

W     4 

4:07 
0.7 

9:40 
1.6 

16:14 
0.0 

22:50 
1.8 

F 

4 

4:42 
0.6 

10:20      16:41 
1.6         0.2 

23:14 
1.8 

M 

4 

61» 
0.2 

12:20 

1.7 

18:32 
0.5 

•        «        ■ 

.     .    .  i 

Th    5 

6:07 
0.7 

10:38 
1.6 

17:13 
0.1 

23:48 
1.8 

S 

5 

5:40 
0.5 

11. -26      17:45 
1.6         0.2 

■         •         • 
•         •         > 

Tu 

1 

5 

0:2» 

1.8 

0.0 

13:20 
L8 

19:S5 
0.5 

F 

6 

6:07 
0.6 

11:41 
1.6 

18:14 
0.1 

•         ■         ■ 
■         ■         • 

B 

S     6 

0:05 
1.8 

6:34      12:86 
0.3         1.7 

18:50 
0.3 

1 

6 

1:11 

L8 

7:52 
—0.1 

14:24 
L9 

20:35 
0.6 

S 

7 

0:46 

1.8 

7:05 
0.5 

12:48 
1.6 

19:16 
0.1 

M     7 

1:05 
1.8 

7.-28      13:42 
0.2         1.8 

19:r.5 
0.3 

o 

Th 

2.*00 
L7 

8:44 
—0.3 

15:22 
1.9 

21  A> 
0.6 

s 

8 

1:87 

1.8 

7:58 
0.4 

13:52 
1.7 

20:16 
0.2 

Tu 

8 

1:54 
1.8 

8:21      14:35 
0.1         1.9 

20:55 
0.4 

s    F 

8 

2:60 
1.8 

9:8) 
—0.4 

16:16 
2,0 

22:21 
0-6 

O 

M 

9 

2:32 

L8 

8:49 
0.3 

14:54 
1.8 

21:14 
0.2 

o 

W 

9 

2:40 
1.8 

9:09      15:84 
-0.1         2.0 

21  :M 
§.4 

8 

9 

8:40 
1.8 

10:24 
—0.4 

17:06 
2.1 

23:14 

0.6 

P 

Tu 

10 

3:22 

1.8 

9:37 
0.1 

15:60 
1.9 

22:07 
0.2 

p 

Th 

10 

8:26 
1.8 

9:68      16:30 
-0. 2         2. 1 

22:45 
0.4 

S 

10 

4:29 
1.8 

11:10 
—0.4 

17:62 
2.1 

•  •         « 

•  •         • 

W  11 

1 

4:05 

1.8 

10:2') 
0.0 

16:40 
2.1 

28:02 
0.2 

F 

11 

4:12 
1.8 

10:46      17:21 
—0.8         2.2 

23:81 
0.5 

M 

11 

0:03 
0.6 

5:20 
1.8 

12:00 
—0.4 

lh:38 
2-1 

f 

Th  12 

4:48 
L9 

11:11 
—0.2 

17:32 
2.1 

28.62 
0.8 

8 

S 

12 

6:00 
1.8 

11:84      18:10 
—0.4         2.2 

•  •         • 

•  •         • 

Tu 

12 

OM 
0.6 

6:10 
1.7 

12:44 
-0.3 

19:22 
2.1 

F 

13 

5:30 
1.8 

11:58 
—0.3 

18:25 
2.1 

•  a           ■ 

•  ■           • 

s 

13 

0:24 
0.5 

5:44      12:20 
1.8     —0.4 

19:00 
2.1 

W 

13 

1:40 
0.5 

7:C2 
1.6 

18:82 
—0.1 

20:ffi 
2.0 

S 

14 

0:42 
0.4 

6:15 
1.8 

12:46 
—0.3 

19:16 
2.1 

M 

14 

1:12 
0.5 

6:31      13:10 
1.7     —0.3 

19:48 
2.1 

<l 

Th 

14 

2:82 
0.5 

7:57 
1.6 

14:20 
0.1 

20:47 
1.9 

8 

S  ,15 

1:30 
0.5 

7:00 
1.8 

13:33 
—0.3 

20:08 
2.0 

c 

Tu 

15 

2K» 
0.6 

7:20      13:56 
L7     —0.2 

20:34 
2.0 

K 

F 

15 

8:18 
0.4 

8:55 
L5 

15^X7 
0.8 

21 1» 

1 

Ml  16 

2:20 
0.5 

7:46 
1.7 

14:22 
—0.2 

20:59 
1.9 

\v 

16 

2:65 
0.6 

8:15      14:48 
1.6         0.0 

21:21 
1.9 

S 

16 

4.-08 
0.4 

9:57 
1.4 

16H)5 
0.5 

'i»:17 
1-S 

Tu  17 

3:12 
0.6 

S:36 
1.6 

15:15 
—0.1 

21:51 

L8 

Thll7 

1 

3:46 
0.5 

9:16      15:88 
1.5         0.2 

22:08 

1.8 

s 

17 

5:00 
0.3 

11:00 
1.4 

17K» 
0.6 

22:59 
1.7 

W,18 

4:08 
0.6 

9:30 
1.6 

16:10 
0.1 

22:42 

1.7 

F 

18 

4:88 
0.6 

10:17      16:83 
1.4         0.3 

22:51 
1.7 

M 

18 

6:61 
0.2 

12:06 
1.4 

17:66 
0.7 

23:41 
1.7 

Thil9 

5:05 
0.6 

10:32 
1.6 

17:08 
0.2 

23:34 
L7 

E 

S 

19 

5:31 
0.4 

11:24      17:84 
1.4         0.5 

23:45 
1,6 

A 

Tu 

19 

6:40 
0.2 

18K)6 
1.5 

18:52 
0.8 

•  •        • 

•  •        • 

1 

f'20 

1 

6.-00 
0.6 

11:88 
1.5 

18:08 
0.3 

•  ■         • 

•  ■        • 

S 

20 

6:25 
0.4 

12:31      18:41 
1.5        0.6 

>         •         > 

•         «         • 

W 

20 

0:26 
1.7 

7:25 
0.1 

13:56 
1.5 

19:48 

0-S 

S    21 

1 

0:24 
1.6 

6:54 
0.5 

12:46 
1.5 

19:04 
0.4 

M 

21 

0:30 
1.7 

7:15      13:82 
0.3         1.5 

19:35 
0.7 

Th 

21 

1:10 
1.6 

8:09 
0.0 

14:44 
1.6 

20:40 

O.s 

E 

S    22 

1 

1:16 
1.6 

7:45 
0.4 

13:49 
1.5 

20:01 
0.5 

Tu 

22 

1:12 
1.6 

8:02      14:22 
0.2         1.6 

20:26 
0.7 

• 

F 

i2 

1:56 
1.6 

8:50 
—0.1 

15:50 
L7 

21:30 

0-8 

M   23 

2:03 
1.6 

8:33 
0.4 

11:44 
L6 

20:58 
0.5 

A 

• 

W 

23 

1:54 
1.6 

8:44      15:10 
0.1         1.6 

21:18 
0.7 

N 

S 

23 

2:43 
1.6 

9:32 
—0.2 

16:14 
1.8 

22rJ0 

'•'Tu  24 

1 

2:43 
1.6 

9:16 
0.2 

15:31 

,     1-7 

21:45 
0.5 

Th 

24 

2:86 
1.6 

9:22      15:52 
0.0         1.7 

22:00 
0.7 

s 

24 

3:80 
1.6 

10:14 
—0.2 

16M 
2.0 

23:0^ 

A 

VV  25 

3:28 
1.7 

9:58 
0.1 

16:14 
1.8 

22:27 
0.5 

F 

25 

8:20 
1.6 

10:02      16:35 
-0. 1         1.9 

22:43 
0.7 

M 

25 

4:16 
1.6 

10:55 
—0.3 

17:40 
2.1 

2S»5 

0.7 

Th  26 

1 

4:04 

1.7 

10:35 
0.0 

16:55 
1.8 

23:09 
0.5 

N 

S 

26 

4:02 
1.7 

10:41      17:18 
—0.2         2.0 

23:29 
0.7 

Tu 

26 

5:06 
L7 

11:40 
—0.8 

18.-22 
2.1 

•         •        * 

F    27 

4:40 
1.7 

11:11 
—0.1 

17:37 
1.9 

23:51 
0.5 

s 

27 

4:43 
1.7 

11:20      18:00 
—0.2         2.1 

•         •         • 
■         •         • 

!w 

27 

0:41 
0.6 

5:67 
1.7 

12-26 
—0.2 

19^16 

8    28 

5:19 
1.7 

11:50 
—0.1 

18:20 
1.9 

•         •         ■ 
■         •         • 

M 

28 

0:14 
0.6 

5:30      12:02 
1.7     —0.8 

18:46 
2.1 

Th 

28 

1:26 
0.5 

6:60 
L6 

13:13 
—0.1 

19-JO 

2.1 

N 

S  '29 

1 

0:35 
0.6 

6:00 
1.7 

12:80 
—0.2 

19:a5 
2.0 

Tu 

29 

1:02 
0.6 

6:16      12:46 
1.6     —0.2 

19:30 
2.1 

'?> 

2:18 
0.4 

7:47 
1.6 

14:01 
0,C 

20:34 

2-0 

M,30 

1 

1:20 
0.6 

6:43 
1.7 

18:12 
—0.1 

19:51 
2.0 

W 

30 

1:49 
0.6 

7:06      13:81 
1.6     —0.1 

20:14 
2.0 

i,8;30 

2:68 
0.3 

8:47 
1.6 

14:65 
0.2 

21:lPi 
1.9 

1 

}) 

Th 

31 

2:36 
0.6 

8:00      14:21 
L6         0.0 

21:00 
2.0 

• 

The  tides  arc  placed  in  the  order  of  (X'currence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  dav 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.   The  heists,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  f)f  soundings  on  the  Admiralty  Charts  for  this  regiim.  and 
which  is  1.0  foot  below  mvAU  sea  level.    To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  whjch  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  150th  meridian  £.;  0^  is  midnight;  12*^18  noon;  all  hours  less  than  12  are  in  the  forenooii 
(a.  m. ) ,  all  greater  arc  in  the  afternoon  (p.  m.)  and  when  dim.inishe<l  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  0>  '^^1  moon;  (£,  3d  quar.;  E.,  moon  on  the  equator;  N,  S.  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JU 

LY. 

d  Height  of  High  and  , 
Low  Water. 

of- 

ArorsT. 

! 

1 

SEPTEMBER. 

-i 

Time  and  Height  of  High  and 
Low  Water. 

c  Day  of— 

2 

S    W.  Mo.i 

S       1 

Time  an< 

'c  i>uy 

c   _  _ 

Time  and  Heigfa 
LowW 

tofHi] 
ater. 

17:38 
0.7 

?h  and    o 

Day of— 

53    W.  Mo. 

23:10 
1.8 

1 

W.  Mo. 

8:49 
0.2 

9:50 
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21 
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0.7 

11:10 
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2.0 

9:24 
2.0 

10K)9 
1.9 

11:02 
1.8 

11:52 
1.8 

7H)2 
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17:10 
1.6 

23:44 
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0.4 
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0.3 
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0.2 
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0.1 
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L6 

13:33 
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14:20 
l.a 
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— O.i 

20i!i) 
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l: 
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1.4 


19:06 

0.1 

19:51 
0.0 

20:34 

—0.1 

21:1^ 

— ai 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  e«ch  day 
a  compari.son  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  Kglon,  and 
which  is  1,0  foot  below  mean  .sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (  — )  sign  is  before  the  height  in  which  ca«e  subtract  it. 

The  time  used  is  Cosmopolitan  Stundard,  J  50th  meridian,  E. ;  0>>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 8:47  p.  m. 

#,  new  moon;  ^,  1st  quar.;  Q.  full  moon;  C  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  soath  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee.  i 
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2.1 

12:15 
4.6 

20K» 
2,5 

«         •        ■ 

8:49 
2.4 

12:22 
8.4 

20:22 
8.1 

•            •             • 

M 

18 

0:40 
8.4 

7:07 
2.2 

13:42 
5.0 

21:11 
L7 

0:15 
3.6 

8:06 
2.4 

14:85 
4.2 

21K)8 
2.2 

A 

Tu  19 

2:85 
8.6 

8:80 
1.9 

14:50 
5.6 

21:53 
0.9 

2:87 
3.9 

8:54 
L8 

15:18 
5.1 

21:45 
L2 

W 

20 

8:46 
4.0 

9:26 
1.6 

1539 
6.1 

22:30 
0.4 

3:85 
4.4 

9:80 
L3 

15:44 
6.8 

22:18 

Th 

21 

4:34 
4.3 

10:06 
1.4 

16:15 
6.5 

23  A.' 

0.0 

4:18 
4.8 

10:02 
0.9 

16:14 
6.4 

22:45 

ao 

• 

F 

22 

6:10 
4.5 

10:88 
L2 

16:48 
6.7 

23:30 
-0.2 

4:47 
5.0 

10:31 
0.8 

16:87 
6.7 

28:12 
-0.2 

N 

8 

23 

5:37 
4.6 

11:03 
1.2 

17:10 
6.9 

23:53 

-0.2 

6:14 
5.0 

10:52 
0.8 

17K» 
6.9 

28:35 
—0.3 

8 

24 

6KX) 
4.6 

11:25 
1.2 

17:83 
6.9 

■         ■        « 

5:34 
4.9 

11:10 

0.8 

17:19 
7.0 

28:56 
—0.8 

M 

25 

0:18 
-0.2 

6:20 
4.6 

11:46 
L2 

17:.=© 

6.H 

5:66 

4.8 

11:29 
0.8 

17:40 

7.1 

•         •         ■ 

Tu 

26 

0:88 
—0.1 

6:45 
4.6 

12:10 
L2 

18:26 

6.6 

0:16 
—0.2 

6:16 
4.7 

11:60 
0.9 

18K)3 
7.1 

W 

27 

1:01 
0.0 

7:10 
4.7 

12:42 
1.2 

6.  J 

0:40 
—0.1 

6:40 
4.6 

12:10 
0.9 

18:80 

6.8 

Th 

28 

1:80 
0.3 

7:45 
4.8 

13:20 
1.4 

19:34 

0.7 

1:06 
0.1 

7:08 
4.6 

12:41 
1.1 

19K)1 
6.4 

3) 

F 

29 

2:00 
0.6 

8:28 

4.8 

14:00 
L8 

ao:i.s 

4.9 

1:88 
0.4 

7:46 
4.3 

13:13 
1.6 

19:37 
5.7 

E 

S 

30 

2:35 
LI 

9:18 
4.7 

14:52 
2.2 

21:10 
4.1 

2:15 
LO 

8:40 
4.1 

13:51 
2.1 

20:25 

4.8 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  compnri!*<)n  of  consecutive  heights  will  Indicnte  whether  It  i.s  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  1.0  fodt  above  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  :i.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  Increased  by  1  foot  to  the  soundingfi 
given  on  the  chart,  unless  a  minus  ( — )  sign  is  before  the  height,  in  w^hich  ca.se  subtract  it  from  the  soundings  and  add  1  loot. 

The  time  used  is  Cosmopolitan  Standard,  135th  meridian  E. ;  0>»  ismidnight,  12»»  is  noon:  all  hours  less  than  12  are  In  the  forenoon 
(a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  afternoon;  forinstance,  15:47l8  8:47p.  m. 

#.  new  moon ;  }),  1st  quar. ;  Q,  full  moon  ;  C  3d  quar. ;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  aouth  of  tbe 
equator:  A,  P,  moon  in  apoi^ee  or  perigee. 
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5  Dayof— 
t « 
i    W.  Mo. 

IM     21 

I     i     ' 

Tu'   3 

P  W    4 

I 

Th    5 


s    F 

'  s 

s 

M 

Tu 

!w 
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6 
7 
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10 
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Th!l2 


I 

I  ^ 
A   M 

Tu 

W 

Th 


13 
14 
16 
16 
17 
18 
19 
20 


S    21 
S    22< 

'  M  23 

I 

Tu,24 

W  25 

Th!26 

E     F   27 

S    28 
D     S    29' 
M   30 

Tu  31 

1      I 


Jl'LY. 

1 

AUGUST. 

SEPTEMBER. 

Time  an 

dHejflrbtofHighand 
Low  Water. 

• 

i 

Dayof— 

Time  and  Hei^t  of  High  and 
«  Low  Water. 

Dayof— 

Time  and  Height  of  High  and 
Low  Water.                 j 

W. 
W 

Mo. 
1 

w.  Imo. 

8:15 
1.7 

•  10:20 
4.5 

16K)1 
2.8 

22:87 
8.4 

P 

2:17 
2.8 

12:12 
4.4 

22:10 
1.9 

■        •        • 
•        •        • 

s 

1 

6:09 
8.9 

lOKW 
2.5 

16:12 
5.3 

22:50 
0.6 

8:55 
2.3 

12:00 
4.4 

20:58 
2.5 

•  •        • 

•  •        • 

S 

Th 

2 

5:00 
8.2 

8:40 
2.4 

14:58 
4.9 

22:85 
1.1 

8 

2 

5:20 
4.6 

10:82 

1.7 

16:41 
5.9 

23:08 
0.2 

1:00 
8.0 

6:41 
2.8 

18:88 
4.7 

21:50 
1.6 

F 

3 

6:80 
3.6 

9:48 
2.5 

16.-03 
5.6 

28:02 
0.5 

c 

M 

3 

5.-25 
5.1 

11:00 
LO 

17:06 
6.2 

28:28 
0.0 

4:20 
3.3 

8:50 
2.7 

15K>4 
5.8 

22:28 
1.0 

'0 

S 

4 

5:38 
4.1 

10:80 
2.0 

16:40 
6.0 

28:26 
0.2 

Tu 

4 

5:88 
5.5 

11:25 
0.6 

17:25 
6.3 

28:48 
—0.1 

4:58 
8.5 

9:46 
2.2 

15:57 
5.8 

28:05 
0.5 

s 

5 

5:48 
4.5 

11:00 
1.6 

17:08 
6.3 

28:46 
0.1 

E 

W 

5 

5:50 
5.9 

11:48 
0.4 

17:44 
6.8 

28:51 
—0.1 

5:25 
8.9 

10:22 
2.0 

16:84 
6.2 

28:81 
0.8 

M 

6 

6K)1 
4.8 

11:25 
1.2 

17:80 
6.4 

■         •         • 

•         «         ■ 

Th 

6 

6K)2 
6.2 

12:01 
0.3 

18:08 
6.2 

•  •        • 

•  •        ■ 

5:48 
4.1 

10:50 
1.7 

6.4 

28:58 
0.2 

Tu 

7 

0:05 
0.0 

6:10 
5.0 

11:46 
1.0 

17:51 
6.4 

F 

7 

0:08 
-0.2 

6:17 
6.5 

12:20 
0.1 

18:20 
6.2 

6:00 
4.2 

11:14 
1.6 

17:26 
6.5 

•  a           • 

•  ■           • 

W 

8 

0:17 
0.0 

6:28 
5.8 

12:07 
0.8 

18:18 
6.4 

8 

8 

0:21 
—0.2 

6:32 
6.7 

12:40 
0.1 

18:41 
5.9 

0:10 
0.2 

6:15 
4.3 

11:87 
1.4 

17:48 
6.5 

E 

Th 

9 

0:84 
—0.1 

6:41 
5.7 

12:80 
0.7 

18:88 
6.2 

8 

9 

0:40 
-0.2 

6:55 
6.8 

18K)8 
0.2 

19K)2 
5.6 

0:27 
0.2 

6:81 
4.6 

12:00 
1.2 

18:14 
6.4 

F 

10 

0:60 
-0.1 

7K)0 
6.0 

12:59 
0.6 

19K>4 
5.9 

A 

M 

10 

1KX2 
0.0 

7:26 
6.6 

0.5 

19*.80 
5.0 

0:46 
0.1 

6:58 
4.9 

12:80 
1.2 

18:43 
6.2 

8 

11 

1:18 
0.0 

7:80 
6.2 

18-.80 
0.8 

19:81 
5.6 

a 

Tu 

11 

1:80 
0.4 

7:58 
6.8 

14K» 
LO 

aOKW 
4.4 

1:09 
0.1 

7:22 
5.2 

18K>7 
1.1 

19:17 
5.9 

c 

S 

12 

1:40 
0.2 

8K» 
6.1 

14:04 
LO 

20K)8 
5.0 

W 

12 

1:57 
1.0 

8:89 
6.6 

14:52 
L7 

20:86 
8.6 

1:88 
0.2 

8M 
5.4 

18:47 
1.4 

19:55 
5.4 

A 

M 

13 

2K)6 
0.5 

8:48 
5.8 

14:45 
L6 

20:42 
4.8 

N 

Th 

13 

2:15 
L8 

9:42 
4.8 

16:11 
2.7 

28:19 
2.8 

2:12 
0.5 

8:45 
5.4 

14:88 

1.7 

20:40 
4.7 

Tu 

14 

2:88 
1.2 

9:42 
5.4 

15:40 
2.8 

21:48 
8.4 

F 

14 

5:80 
8.0 

12:17 
4.8 

21:14 
L9 

•  •        • 

•  ■        • 

2:46 
1.0 

9:40 
5.2 

15:25 
2.2 

21:89 
4.0 

W 

16 

8:10 
1.9 

UKN) 
4.8 

20:18 
2.5 

•  •        • 

•  •        • 

8 

16 

4.-00 
8.6 

9KM 

2.8 

14:48 
4.8 

21:56 
•    LO 

8:29 
1.5 

10:52 
5.0 

17:10 
2.8 

28:05 
8.3 

N 

Th 

16 

0:00 
8.5 

4K)0 
2.7 

12:55 
4.7 

21:88 
1.6 

S 

16 

440 
4.5 

9:52 
L8 

15:60 
6.6 

22:26 
0.3 

4*.80 
2.2 

12:15 
4.9 

20:37 
2.2 

•        «        • 

■        •        ■ 

F 

1 

17 

4:00 
3.4 

8:58 
2.6 

14:55 
5.2 

22:10 
0.8 

M 

17 

4:48 
5.2 

10:28 
LO 

16:26 
6.0 

22:58 
—0.1 

1:12 
8.2 

7:11 
2.5 

18:51 
5.2 

21^89 
1.4 

S 

18 

4:42 
4.2 

9-.54 
2.0 

15:57 
5.8 

22:44 
0.2 

• 

Tu 

18 

5:08 
5.8 

10:59 
0.5 

16:57 
6.4 

23:18 
—0.8 

8:40 
8.8 

8:58 
2.2 

15H)8 
5.7 

22:19 
0.6 

s 

19 

5:08 
4.7 

10:85 
1.3 

16:37 
6.3 

28:12 
—0.2 

E 

W 

19 

5:25 
6.1 

11  .-22 
0.1 

17:28 
6.5 

28:86 
—0.2 

4:85 
4.0 

9:56 

1.8 

16:00 
6.2 

22:55 
0.1 

• 

M 

20 

5:88 
5.2 

11:06 
0.9 

17:08 
6.6 

28:87 
-0.4 

Th 

20 

5:40 
6.4 

11:40 
0.0 

17:46 
6.4 

28:48 
-0.1 

5:18 
4.5 

10:34 
1.5 

16:40 
6.5 

28:25 
-0.2 

Tu 

21 

6:61 
5.6 

11:81 
0.7 

17JJ2 
6.7 

•  •        • 

•  ■        ■ 

F 

21 

5:53 
6.5 

12:00 
-0.1 

18:05 
6.1 

■  •        • 

■  •        • 

5:48 
4.7 

11.-05 
1.3 

17:08 
6.7 

28:60 
-0.3 

W 

22 

0:00 
-0.4 

6K)8 
6.7 

11:51 
0.5 

17:58 
6.5 

P 

S 

22 

0:00 
0.1 

6:08 
6.6 

12:20 
-0.1 

18:20 
6.7 

6:05 

4.8 

11:29 

1.1 

17:84 
6.7 

■         •         • 
•         •         ■ 

E 

Th 

23 

0:16 
-0.3 

6:23 
5.9 

12:12 
0.4 

18:20 
6.8 

§ 

23 

0:18 
0.2 

6:20 
6.8 

12:40 
0.1 

18:85 
5.3 

0:11 
—0.3 

6:23 
4.9 

11:52 
1.1 

17:69 
6.7 

F 

24 

0:82 
—0.1 

6:89 
6.1 

12:36 
0.4 

18:40 
6.0 

M 

24 

0:26 
0.3 

6:48 
6.7 

13K» 
0.4 

18:52 

4.8 

0:31 
-0.2 

6:40 
5.1 

12:15 
1.0 

18:25 
6.6 

S 

26 

0:46 
0.1 

6:55 
6.3 

13:00 
0.4 

19:00 
5.6 

D 

Tu 

26 

0:45 
0.5 

7.-08 
6.4 

13:29 
0.9 

19K)8 
4.3 

0:52 
-0.1 

7:00 
4-3 

12:42 
0.9 

18:52 
6.1 

S    26 

1K)1 
0.3 

7:17 
6.2 

13:25 
0.7 

19:20 
5.1 

s 

W 

26 

1K)1 
0.9 

7:38 
5.9 

13:69 

1.8 

19:22 

3.8 

1:18 
0.1 

7:25 
5.5 

13:15 
1.0 

19:22 
5.7 

$ 

M  27 

1 

1:21 
0.6 

7:46 
6.0 

18:56 
1.2 

19:41 
4.4 

Th 

27 

1:16 
1.4 

8:02 
6.1 

14:28 
2.3 

19:58 
3.2, 

1:87 
0.4 

7:56 
5.6 

18:60 
1.2 

19:61 
6.1 

Tu 

28 

1:39 
0.9 

8:11 
5.6 

14:28 
2.0 

20:00 
3.7 

F 

28 

1:67 
2.0 

8:37 
4.2 

15:06 
3.0 

1 

•  •        •     1 

•  •         ■ 

2.-00 
0.8 

8:32 
6.4 

14:25 
1.7 

20:28 
4.4 

W'29 

1:49 
1.1 

9H)3 
5.0 

15:08 
2.8 

20:40 
3.2 

S 

29 

4:00 
3.8 

9:56 
3.2 

15:40 
4.2 

22:08 
1.5 

2:28 
1.8 

9:18 
5.1 

15:08 
2.4 

20:45 
3.5 

S 

Thgo 

1 

2.-29 
2.0 

10:45 
4.2 

22:00 
1.9 

•         ■         • 
■         •         • 

s 

30 

4:20 
4.8 

9:55 
2.2 

16:02 
5.0 

22:20 
0.9 

2:38 
1.8 

10:25 
4.7 

16:65 
2.2 

21:60 
3.0 

F 

31 

4:46 
8.5 

9:17 
3.1 

16:83 
4.5 

22:82 
1.2 

I  The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 

!  a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  In  feet  and  tenths,  are  reckoned 

from  Mean  Low  Water  Springs,  which  is  1.0  foot  above  the  datum  of  soundings  on  the  Admiialty  Charts  for  this  region,  and 

which  is  8.2  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  increased  by  1  foot  to  the  soundings 

;  given  on  the  chart,  unless  a  minus  (— )  sign  U  before  the  height,  in  which  case  subtract  it  from  the  soundings  and  add  1  foot. 

The  time  used  is  Ck>9mopolitan  Standard,  iboth  meridian  E. ;  0>>  is  midnight,  12)>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  3:47  p.  m. 

#,  new  moon;  }),  Ist  quar.;  0«  full  moon,  C  8d  quar.:  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

.  1 
c 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

!  <5 

:2 

W.  Mo. 

W.  Mo. 

W.  Mo. 

^ 

M 

1 

4:41 
5.0 

10:20 
1.3 

16:25 
5.5 

22:38 
0.5 

o 

Th     1 

4:29 
6.4 

10:52 
—0.1 

16:49      22:44 
5. 6         0. 8 

o 

S'    1 

4:25 

6.8 

11:02 
— O.o 

17KX» 
5.0 

22:40 
0.7 

C  Tu 

4:51 
5.7 

10:48 
0.5 

16:47 
5.9 

22:55 
0.2 

f'    2 

4:48 
•     6.8 

11:14 
—0.4 

17:10      23:00 
5. 6         0. 3 

A 

H 

2 

4:45 
7.0 

11.-27 
—0.7 

17:21 
5.0 

23:0C'  ! 
0.7, 

E   W      3 

1       1 

5:05 
6.2 

11:10 
0.1 

17:10 
6.1 

28:15 
0.0 

S 

3 

6:04 
7.0 

11:38 
—0.4 

17:26      28:14 
5.5         0.8 

M 

3 

6:06 
7.2 

11:44 
—0.5 

17:40 
4.9 

23:1S 
0.7, 

Th 

4 

5:18 
6.5 

11:30 
—0.2 

17:27 
6.2 

23:27 
—0.1 

A 

s 

4 

5:20 
7.2 

11:50 
—0.4 

17:44      28:30* 
6.3         0.3 

N 

Tu 

4 

5:26 
7  2 

12:05 
—0.4 

18:00 
4.8 

23:35 

0.7 

F 

5 

6:30 
G.7 

11:45 
-0.3 

17:42 
6.0 

23:39 
—0.1 

M 

5 

5:38 
7.3 

12:09 
-0.4 

18:02      28:45 
6. 1          0. 4 

W 

5 

5:50 
7.2 

12:25 
—0.4 

18:22 
4.7 

23:56 

0..S 

S 

6 

5:47 
7.0 

12:04 
-0.3 

17:59 

5.8 

23:52 
—0.1 

N 

Tu 

6 

6:00 
7.3 

12:29 
—0.3 

18-24    .     .     . 
4.9    ..     . 

Th 

6 

6:14 
7.0 

12:50 
-0.2 

18:48 
4.7 

•  •          • 

•  •          • 

j 

s 

►T 
/ 

6:02 
7.1 

12:24 
-0.3 

18:18 
5.6 

•  •         • 

•  ■         • 

W     7 

0:06 
0.5 

6:24 
7.1 

12:55      18:48 
—0.1          4.8 

F 

7 

0:26 
0.9 

6:44 
6.6 

13:20 
0.2 

192:! 

4.6 

A 

M 

8 

0:10 
0.0 

6:25 
7.2 

12:42 
—0.2 

18:39 
5.3 

Th 

8 

0:32 
0.7 

6:50 
6.6 

18:26      19:20 
0.4         4.8 

'  8 

8 

0:68 
L8 

7:14 
6.9 

18:52 
0.7 

20:09 
4.4 

Tu 

9 

0:30 
0.1 

6:50 
7.0 

13:10 
0.1 

19:08 
4.9 

a 

F 

9 

1:00 
1.2 

7:21 
6.9 

14:02      20:07 
1.0         8.9 

1 

9 

1:32 
L9 

7:50 
5.1 

14:80 
1.3 

21:10 
4.1 

N 

W 

10 

0:66 
0.5 

7:18 
6.5 

13:42 
0.6 

19:a5 
4.4 

S 

10 

1:88 
1.9 

8:00 
4.9 

14:48      21:47 
1.8         8.3 

!  M   10 

1      1 

2:20 
2.6 

8:62 
4.2 

15:20 
1.9 

23:C»% 

a.9 

a 

Th 

11 

1:20 
1.1 

7:52 

5.8 

14:20 
1.4 

20:08 
8.7 

s 

11 

2:00 

2.8 

9:86 
8.9 

19:42    .     .     . 
2.5    .     .     . 

E 

Tu  11 

4K)8 
3.1 

11:15 
3.4 

17:42 
2.5 

■          •         ■ 

F 

12 

1:40 
1.9 

8:33 
4.9 

15:15 
2.1 

22:42 
3.2 

M 

12 

2:40 
8.6 

8:45 
3.0 

18:25      20:48 
8.7         2.0 

W   12 

1:15 
4.1 

9KM 
2.4 

14.-25 
3.8 

2.4 

S 

13 

2:10 
2.7 

ll:a'> 
4.1 

21:00 
2.2 

•  •        • 

•  •        • 

E 

Tu 

13 

8:18 
4.4 

9:22 
2.0 

15:06      21  .-20 
4.3         1.5 

Th 

13 

2:38 
4.9 

9:45 
1.4 

15:46 
8.8 

21:15 
1.9 

s 

14 

3:35 
3.4 

9:05 

2.8 

14:28 
4.2 

21 «) 
L4 

W 

14 

8'.34 
5.2 

9:56 
1.0 

16:62      21:48 
4.9         1.0 

F 

14 

3:25 
5.6 

10:19 
0.7 

16:40 
4.2 

21:55 

1.6 

M 

16 

4:00 
4.7 

9:41 
1.7 

15:38 
5.0 

21:58 
0.8 

Th 

15 

8:67 
6.9 

10:26 
0.3 

16:27      22:18 
6.2         0.8 

P 

S 

15 

4K)0 
6.2 

10:51 
0.1 

17:02 
4.4 

22-24 
1.4 

Tu 

16 

4:13 
5.4 

10:11 
0.8 

16:09 
5.6 

22.-22 
0.4 

• 

F 

16 

4:20 
6.4 

10:68 
—0.1 

16:68      22:40 
5.2         0.8 

• 

s 

16 

4:29 
6.6 

11:20 
-0.2 

17:28 
1.5 

22:45 
1.3 

E 

W 

17 

4:81 
6.0 

10:40 
0.3 

16:41 
6.0 

22:48 
0.1 

P 

S 

17 

4:40 

6.8 

11:17 
—0.8 

17:19      22:56 
6.0         0.8 

S 

M 

17 

4:62 
6.8 

11:44 
—0.2 

17:42 
4.4 

23:04 

1.2 

• 

Th 

18 

4:60 
6.4 

11:06 
-0.2 

17:09 
6.0 

23:07 
0.2 

S  il8 

6:00 
7.0 

11:40 
-0.3 

17:86      28:09 
4.8         0.8 

Tu 

18 

6:14 
6.9 

12K)0 
-0.1 

17:58 
4.3 

23ril 

1.1 

F 

19 

5:07 
6.7 

11:28 
-0.5 

17:29 

5.8 

23:20 
0.3 

8 

M    19 

1 

5:18 
7.1 

11:68 
—0.2 

17:60      28:24 
4.6         0.8 

W 

19 

6:86 
6.9 

12:20 
0.0 

18:12 
4.4 

23:48 

1.1 

P 

S 

20 

5:23 
6.9 

11:48 
—0.3 

17:45 
6.5 

23:30 
0.4 

Tu 

20 

6:89 
7.1 

12:17 
0.0 

18:06      28:42 
4.6         0.8 

Th 

20 

6KK) 
6.8 

12:87 
0.1 

18:35 
4.6 

•          •        • 

s 

21 

5:39 
7.0 

12:06 
-0.2 

18:00 
5.2 

23:42 
0.4 

W  21 

6:00 
6.9 

12:38 
0.2 

18:24    .     .     . 
4.8    ..    . 

F 

21 

0:10 
1.1 

6:26 
6.5 

18.00 
0.3 

19:02 
4.r-. 

M 

22 

6:65 
7.1 

12:28 
0.0 

18:15 
4.8 

23:69 
0.6 

Th  22 

0:02 
0.9 

6:26 
6.6 

18K)8      18:50 
0.5         4.2 

S 

22 

0:46 
L2 

7:00 
6.0 

13:29 
0.5 

19.41 
4.7 

S 

Tu 

23 

6:16 
7.0 

12:46 
0.2 

18c31 
4,5 

•  •         ■ 

•  •         • 

D    F    23 

1 

0:32 
1.2 

6:66 
6.0 

18:32      19:26 
1.0         4.0 

i 

s 

23 

122 
1.6 

7:84 
6.8 

14K)0 
0.9 

20  82 
4.7 

D 

W 

24 

0:17 
0.6 

6:42 
6.6 

13:11 
0.7 

*  18:48 
4.2 

S    24 

1:02 
1.8 

7:24 
6.1 

14:06      20:21 
1.6         8.7 

M 

24 

2K)6 
2.2 

8:18 
4.5 

14:87 
1.4 

21:4-S 

4.5 

Th 

25 

0:38 
1.0 

7:06 
6.0 

13:40 
1.3 

19K)8 
3.8 

S 

25 

1:36 
2.5 

7:57 
4.1 

14:57      28:27 
2.2         8.4 

Tu 

25 

8:07 
2.6 

9:35 
8.8 

15:28 
2.0 

23:25 
4.4 

F 

26 

0:55 
1.6 

7:83 
5.2 

14:10 
2.0 

19:40 
3.2 

E 

M   26 

1 

8:45 
3.2 

11:24 
3.4 

19:52    .     .     . 
8.2    ..     . 

W 

26 

8:16 
%.9 

11:40 
8.2 

17:27 
2.5 

•         ■        •    ' 

S 

27 

1:20 
2.3 

8:00 
4.2 

14:53 
2.9 

•         •         • 
■         «         • 

Tu  27 

2:26 
.    4.0 

9K)6 
2.4 

14:80      20:41 
8.6         2.1 

Th 

27 

1:14 
4.6 

9:18 
1.9 

14:40 
8.2 

20-.a) 

2.S 

s 

28 

3:13 
3.7 

9:10 
3.1 

14:46 
8.5 

21:20 
2.0 

W 

28 

8:00 
4.9 

9:38 
1.4 

15:27      21:15 
4.2         1.5 

F 

28 

2:48 
6.8 

9:55 
1.1 

15:52 
8.8 

21:17 
1.^ 

M 

29 

3:48 
4.3 

9:36 
2.1 

15:30 
4.8 

21:38 
L4 

Th  29 

8:34 
6.7 

10:08 
0.6 

16:<M      21:46 
4.6         1.1 

A 

S 

29 

8:82 
6.0 

10:27 
0.4 

16:84 
4.8 

22:02 
1.4 

E 

Tu  30 

3:58 
5.0 

10:00 
1.2 

16:00 
5.0 

21:69 
0.9 

F    30 

1 

4:00 
6.4 

10:35 
0.0 

16:84      22:17 
4.9         0.8 

S 

30 

4:10 
6.6 

10:57 
—0.1 

17K)7 
4.6 

22:55 
1.2 

W  31 

4:11 
5.8 

10:27 
0.4 

16:26 
6.4 

22:19 
0.5 

1 

§ 

M 

31 

4:40 
6.8 

11:25 
—0.6 

17:34 

4.8 

23:00 
1.1 

The  tid 
a  compariA 
from  Mear 
-which  is  3. 
given  on  tl 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 

1  Low  Water  Springs,  which  is  1.0  feet  abc 

2  feet  below  mean  sea  level.    To  find  the  dc 
le  chart,  unless  a  minus  (— )  sign  is  before  t 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heightB,  ii 
>ve  the  datum  of  soundings  on  the  Admira 
}pth  of  water,  add  the  tabular  height  Increi 
he  height,  in  which  cahc  subtract  it  from  th 

m  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
Itj  Charts  for  this  region,  and 
Med  by  1  foot  to  the  soundings 
e  soundings  and  add  1  foot. 

The  tin 
(a.m.), all] 

le  used  is  Cosmopolitan  Standard,  135th  meri 
B^reater  are  in  the  afternoon  (p.  m. )  and  whe 

dian,  E.:  0*>  i.«i  midnight,  12>>  is  noon;  all  houn 
n  diminished  by  12  give  the  times  after  noon 

less  than  12  are  in  the  forenoon 
i;  for  instance,  15:47  is  8:47  p.  m. 

#,  new 
equator;  A 

moon;  J 
,  P,  moon 

),  Ist  quar.;  O.  'u^l  moon;  ([,  3d  < 
in  apogee  or  perigee. 

luar.;  E,  ] 

moon  on  the  equator;  N,  8,  moon 

farthest  north  or  south  of  the 
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JANUARY. 


■ 

c 

8 

Day of— 

W. 

Mo. 

M 

1 

1 

T   ^'\    ^ 

\v 

3 

A  Th    4 

F     5 

S  ,    6 

1 

S 

7 

M 

8 

Tu 

9 

Time  and  Height  of  High  and 
Low  Water. 


N,W    10 
Th  11 

F    12 

I 

S  13 
S  ,14 
.M    15 

E  Tu  16 

i 

W   17 

<L  Th  18 

F    19 

I       I 

P    S    20 

■     I     i 

S    21! 

M   22 

I 

s   Tu  23 

•  W  24 

Th  25 

F    26 

S    27 

S    28 

M   29 

E  Tu  30 

W   31 


2:45 
2.4 

3:35 
3.1 

4:30 
3.7 

5:35 
4.1 

0:20 
12.3 

1:18 
12.6 

2:05 
13.1 

2:48 
13.6 

3:28 
14.2 

4K)7 
14.7 

4:42 
15.1 

5:14 
15.5 

0.-27 
1.4 

0:59 
1.4 

1:36 
1.4 

2:18 
1.6 

3:07 
2.0 

4:03 
2.6 

5:15 
3.2 

0:07 
13.1 

1:17 
18.4 

2:15 
13.9 

3:07 
14.4 

3:54 
14.9 

4:37 
15.2 

5:14 
15.4 

0:27 
0.4 

im 

0.6 

1:37 
1.0 

2:13 
1.5 

2:52 
2.2 


8:12 
13.8 

9:12 
12.2 

10:25 
11.4 

11:45 
11.1 

6:48 
4.1 

8:02 
3.7 

9:06 
3.0 

9:52 
2.1 

10:32 
1.3 

11K)8 
0.7 

11:42 
0.2 

12:15 
0.0 

5:48 
15.9 

623 
16.1 

7:05 
15.8 

7:52 
15.0 

8:46 
13.9 

9:55 
12.5 

11^22 
11.7 

6:39 
3.4 

8:01 
3.0 

9:11 
2.0 

10:07 
0.9 

10:53 
0.0 

11:38 
—0.6 

12:09 
-0.9 

5:51 
15.4 

6:25 
15.4 

6:58 
15.0 

7:36 
14.4 

8:17 
13.4 


15:09 
1.5 

16:00 
2.4 

16:56 
3.1 

18:00 
3.7 

12:52 
11.1 

13:44 
11.3 

14:33 
11.6 

15:15 
12.1 

15:52 
12.7 

16:24 
13.4 

16:58 
14.2 

17:86 
14.9 

12:49 
-0.1 

13:24 
0.0 

14:00 
0.3 

14:43 
0.9 

15:30 
1.6 

16:27 
2.6 

17:40 
3.4 

12:45 
11.7 

18:48 
11.9 

14:60 
12.4 

15:40 
12.9 

16:24 
13.4 

17:01 
14.0 

17:37 
14.4 

12:45 
—0.8 

13:20 
—0.4 

13:55 
0.1 

14:31 
1.0 

15:08 
2.1 


20:54 
12.9 

22:00 
12.4 

23:14 
12.1 


19:11 
3.9 

20:20 
3.6 

21:17 
3.0 

22:04 
2.5 

22:44 
2.0 

23:19 
1.7 

23:53 
1.5 


18:12 
15.4 

18:52 
15.7 

19:38 
15. 4 

20:31 

14.8 

21:83 
13.9 

22:47 
13.1 


19:07 
3.5 

20.'27 
3.0 

21:33 
2.1 

22:26 
1.3 

23:12 
0.7 

23:60 
0.4 


18:12 
14.7 

18:47 
14.9 

19:25 
14.8 

20:07 
14.3 

20:55 
13.6 


FEBRUARY. 


c  I  Day  of— 


W. 


I 


iTh 

I 

F 

S 


Mo. 


1 
2 
3 


Time  and  Height  of  High  and 
Low  Water. 


O 


s 

4 

M 

5 

Tu 

6 

• 

W 

7. 

Th 

8 

F 

9 

S 

10 

E 
P 


S  111 

I 

M   12 


Tu 

W 

Th 

F 

S 


13 
14 
16 
16 
17 
18 


M  19 
20 
21 


Tu 

iW 
Th 


F 


22 
23 


E 


S  24 
S  25 
M    26 

Tu  27 

1 
W  28 


3:33 
2.9 

4:27 
3.7 

5:86 
4.3 

0:21 
11.9 

1:25 
11.3 

2:18 
12.8 

3:05 
13.5 

3:47 
14.3 

4:26 
15.0 

5:01 
15.6 

0:14 
0.4 

0:49 
0.2 

1:25 
0.2 

2:05 
0.5 

2:48 
1.1 

3:40 
2.0 

4:48 
2.9 

6:10 
3.5 

0:57 
12.8 

2:04 
13.2 

3:01 
13.8 

3:48 
14.3 

4:30 
14.8 

5:05 
15.1 

0:12 
—0.1 

0:42 
0.0 

.   1:13 
0.3 

1:44 
0.9 


9K)8 
12.3 

10:15 
11.0 

11:44 
10.4 

6:56 
4.5 

8:15 
4.0 

9:18 
3.0 

10:06 
1.8 

10:47 
0.8 

11:23 
0.0 

11:58 
—0.5 

5:38 
16.2 

6:14 
16.4 

6:50 
16.2 

7:34 
15.5 

8:23 
14.3 

9:26 
12.8 

10:52 
11.5 

12:27 
11.2 

7:40 
3.3 

8:58 
2.3 

9:56 
1.1 

10:42 
0.0 

11:20 
—0.6 

11:54 
—0.9 

5:37 
15.3 

6:07 
15.4 

6:33 
15.2 

7:02 
15.0 


15:49 
3.1 

16:42 
4.2 

17:66 
4.9 

12:59 
10.6 

13:53 
10.9 

14:46 
11.6 

15:29 
12.5 

16:08 
13.5 

16:45 
14.6 

17:23 
15.5 

12:33 
-0.7 

13:07 
—0.7 

13:42 
-0.2 

14:22 
0.5 

16:05 
1.6 

16:01 
2.7 

17:13 
3.8 

18:46 
4.1 

13:40 
11.4 

14:48 
11.9 

15:40 
12.6 

16:21 
13.3 

16:54 
14.0 

17:23 
14.7 

12:26 
—0.9 

12:56 
-0.4 

13:26 
0.2 

13:53 
1.0 


21:52 
12.6 

23:03 
11.9 


19:24 
4.3 

20:38 
4.2 

21:38 
3.2 

22:25 
2.3 

23:03 
1.4 

23:40 
0.8 


18:01 
16.1 

18:37 
16.6 

19:18 
16.4 

20:06 
16.6 

21:02 
14.5 

22:13 
18.2 

23:37 
12.6 


20:14 
3.6 

21:25 
2.5 

22:19 
1.3 

23:02 
0.5 

23:39 
0.0 


17:54 
15.2 

18:24 
15.5 

18:52 
15.6 

19:26 
15.4 


MARCH. 


Day  of— 


7>.    w. 


1> 


N 


C 
E 


Th 
F 

S 

M 
Tu 
W 
Th 

F 

S 


Mo. 


Time  and  Height  of  High  and 
Low  Water. 


P  Tu 

W 

I 
Th 

F 

C  S 

8  S 

M 


1 

2' 

3 

4 

5 

6 

/ 

8 

9 
10 
11 


M  12 
13 


14 
15 
16 
17 
18 
19 
20 
21 
22 


Tu 
W 

Th 

I 

'  F   23 

'  S    24 

I 

f    *    25 


M  26 

Tu  27 

W   28 

ATh  29 

F   30 

S    31 


2:13 
1.4 

2:47 
2.1 

3:30 
2.9 

4:30 
8.8 

5:44 
4.4 

0:37 
11.7 

1:40 
12.3 

2:85 
13.1 

3:20 
14.0 

4:03 
14.9 

4:44 
15.6. 

5:20 
16.3 

0:31 
-0.7 

1:09 
—0.6 

1:50 
—0.1 

2:33 
0.6 

3:26 
1.6 

4:30 
2.5 

6:45 
3.3 

0:40 
12.4 

1:50 
12.8 

2:49 
13.3 

3:36 
13.9 

4:16 

14.4 

4:49 
14.7 

6:15 
14.8 

0:21 
—0.1 

0:60 
0.2 

1:17 
0.6 

1:45 
1.1 

2:16 
1.6 


7:35 
14.4 

8:14 
18.5 

9:06 
12.2 

10:20 
10.8 

12:0(T 
10.3 

7:15 
4.3 

8:34 
3.5 

9:32 
2.2 

10:20 
1.0 

11:00 
0.0 

11:34 
-0.7 

12:11 
—1.0 

5:58 
16.5 

6:34 
16.3 

7:16 
15.5 

8:04 
14.3 

9:07 
12.8 

10:32 
11.4 

12:10 

n.i 

7:14 
3.2 

8:35 
2.3 

9:35 
1.2 

10:21 
0.1 

11:00 
—0.5 

11:33 
—0.7 

12:04 
—0.5 

6:42 
14.9 

6:10 
14.9 

6:33 
15.0 

7:05 
14.8 

7:40 
14.3 


14:21 
2.0 

14:52 
3.0 

15:30 
4.0 

16:28 
5.0 

18:10 
6.6 

18:15 
10.8 

14:12 
11.6 

16:02 
12,7 

15:46 
13.9 

16:24 
16.1 

17KB 
ife.l 

17:41 
16.8 

12:48 
—0.8 

13:23 
—0.3 

14:02 
0.6 

14:49 
1.7 

15:43 
2.9 

16:57 
8.9 

18:26 
4.3 

13:30 
11.4 

1438 
12.1 

16:27 
12.8 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  7.7  feet  below  mean  sea  level.  To  llnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Rangoon  Mean  Local  Civil,  for  the  meridian  96°  10'  E.;  0^  is  midnight.  12^  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is 3:47  p.  m. 

#,  new  moon:  ^,  1st  quar.;  Oi  'ull  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights^  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  7.7  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  thechait. 
unless  a  minus  (- )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  u.sed  is  Rangoon  Mean  Local  Civil,  for  the  meridian  96°  lO'  E.;  O*'  is  midnight,  12»«  is  noon:  all  hours  less  than  12  are 
in  the  forenoon  (a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.  m. 

#,  new  moon:  }),  Ist  quar.;  C.  ^"1^  moon;  (^,  3d  quar.:  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  ih€ 
equator;  A,  P,  moon  in  apogee  or  perigee. 


KANGOON,  BURMA,   1906. 


'|;U«>-Ot- 

\x    W.Mo 

JULY. 

hand 

AUe 

d  Height  of  High  and 

11"'^ 

SEPTEMBER. 

'\ 

Time  nod  Height  or  Hi 

i 

Dayof- 

Time  and  Height  of  High  and 

1 

W.  Mo. 

1    |8.    t 

iS» 

11:S«      18:1S 

7 

W 

1 

~ 

7:88 

WJ» 

2028 

1 

SM       9:44      15:16 

22:10! 

'    1 

8.4 

18.  S 

2.5 

1    .M 

2 

S 

838      1I;M 

,» 

s 

Th 

2 

tt. 

2.8 

^3 

1.8 

2 

18.5        0.7       14.8 

s| 

JTu 

.3 

IM 

i.9       14.4 

soaj 

F 

3 

12^ 

«:52 
2.0 

'ffa 

22:23 

3 

I*??    "ols    S 

3S 

p'w 

4 

SI 

i4       H.8 

"il 

o 

S 

4 

8:62 

10:45 

'it» 

2S:0» 

' 

4 

6*0      11*)      17:14 

i     '^'' 

5 

I'i" 

lOKH      15:84 

■S 

s 

6 

18.8 

"i1 

16.1 

S* 

5 

-6.«       15.1        6.1 

16.2 

s    F 

6 

I™ 

i.4       IB.  4 

0.0 

M 

e 

14.2 

12:08 

16,1 

6 

-0.3       15.4        0.5 

T: 

S  '    7 

Si 

11:40      IIM 

Tu 

-Tb 

5:65 

"ri*6 

'ie'i 

7 

6.4       16.4        1.0 

S       H 

6S8    iaa4 

17:48 

W 

8 

•    l«5 

8:35 

13:25 

18:47 

8 

1:44       7:10      14*6 

-0-S 

IS.  2 

1      M 

9 

-S"! 

14.1         1.1 

15.0 

E 

Th 

9 

Tl 

'4" 

"i*J 

14,2 

9 

2:18       7:60     14:46 
2.3       14.B        2.S 

20*5 

i     Tu 

10 

1:M 

7*0      11!:» 

h" 

F 

10 

*ii1 

7:56 

"i*J 

w's 

10 

8.3       13.4        8,0 

11.8 

W 

11 

6.2 

^     ^S 

^i^ 

S 

11 

8:01 

8:45 

15«) 

21:04 

11 

"0       1*2*?      '0 

lo'? 

E  Th 

12 

'S 

?a%    '*^3 

lio 

c 

8 

12 

2.7 

12.8 

3.2 

11. 8 

12 

430      lla»      17:89 

28:65 

I    F 

13 

3:« 

9:45      18:18 

^i"y 

A 

M 

13 

*S*7 

'fii 

'^3^ 

2338 

1 

13 

»M      12:24      18:58 
5.2       11.8        4.0 

1      s 

14 

'S 

10:50      17:05 
12.7        3.3 

raao 

Tu 

14 

5:45 

I2«4 

18:88 

14 

1*0       730      1828 

20:10 
8.8 

» 

16 

6:S5 

'ii^  'V? 

W 

15 

0:40 

4,8 

12  4 

8.8 

15 

136       8:40      14:16 

2.8 

A   M 

16 

?^i 

8:«      12:60 

"i'J 

^ 

Th  16 

I'S 

VJ 

S 

2032 

16 

12.8        2,8       18.  B 

2134 

Tu 

17 

2034 

F'n 

51 

B;14 

H:40 

21:45 

17 

22:35 

8.7       1S.0 

3.2 

S.5 

13.9        i.«       li8 

0.4 

W 

18 

i^* 

Ti  "i^ 

21:30 
2,8 

S    18 

12.3 

10:03 

2,7 

18. » 

22127 

'           ' 

18 

,      4*0      1036      18:20 

23:10 

—0.2 

Th 

19 

2^» 

11:46      15:09 

S  il9 

ie:05 

19 

4:35      11:30      16:65 

28:46 

11.7 

16.0        0.1       16.0 

K     F    20 

U* 

'"ifjj  'f-fs 

22:54 

• 

M   20 

14^1 

11:20 

VI 

"^OA 

' 

20 

5:15      12*8      17:80 

•    S    21 

1:10 

2.3       14.K 

""o^ 

Tu  21 

fi!1! 

"i% 

'l^5 

21 

020       6:60      12:45 

W^O 

S    22 

lj.3 

11:42      17:00 
2.0       14.7 

W   22 

-Hi'? 

iSl 

12:30 

'isl 

22 

0.4       16,8        6.8 

18:46 
15.5 

M   23 

*!;« 

I'd  '^i.'S 

15.(1 

K 

Th  23 

0.0 

fo'i 

18:07 

1H:28 

23 

'ia     I'e'o    "ol 

M^ 

Tu24 

0:S7 

S:»i      I2:W 
14.7        l.H 

'l*'" 

F.24 

as 

fe" 

'Vs 

"5" 

24 

2.21       8:04      15«1 

20:32 

\V   25 

o!* 

?^2  '*i^ 

I8:4« 

S    26 

2W 

1^'. 

11:26 

1»:S7 

' 

25 

T«       Ts     "2^ 

li'.fi 

Th  26 

l:« 

7ai      14KM 

'I'i*? 

S    20 

"^i" 

l^ 

i.K 

13.2 

26 

4:80      lO:Sfi      17:16 

23^7 

E    FJr 

2l2i 

S  'T, 

20:Zi 

^ 

M    27 

■i1 

tte 

18:20 

ulo 

127 

6:52      12*6      18:81 
4.2       12.6        3.1 

:  :  : 

jS^28 

'I's . 

14.5.       2.0 

"lal 

Tu  28 

i4 

12  9 

3.0 

23:.W 

■28 

I 

0A7       7:20      isai 

2.S 

J>'  S    29 

a.i 

lOrlO      I63S 

•i2:38 

*^ 

W   29 

T9 

'?il 

1>':52 

I29 

2«i       Kill      14:20 

21:00 

'm    30 

'i.» 

'1^4       "^ 

Th,30 

0:59 

730 

'i^:^ 

2.6 

:30 

13!3         i.l       IJ.I 

"0!? 

1  Til' 31 

o.-os 

F   31 

21:111 

1 

"■* 

3.4       13.6 

3.0 

12.2 

2,11 

13.  S 

ht«" 

to^JS 

Th 

ea  are  placvd  In  the  ord 
on  ol  consecutive  hetgh 

'^'lHnd{^*1r"^ 

htheil  times  on  the  fin 
herltishlghorlowwa 

t  line  and  helg 

feet  and'tenthn" are  K< 

trT-SfS' 

ei.    Tbcheinh 

,¥'*  ?'^ 

*r  Springs,  w 

vel.    ToSndthtd 

[y  me  da 

urn  ol 

igson  theAdml™ 

ty  Charts  for  this  reglo 

n  and 

which  Is  7 

7  Jeet  bel 

[.thofw 

ler.  add  the  1 

bular  height  10  the 

cliart. 

nu>(— 1  sign  ix  before  th 

e  height.  In  which 

caaesubt 

ractlt. 

1          The  Ob 

oe  used  Is  Ranaoon  Mea 

Local  Civil,  forth 

e  meridian  9G°  10 

f  midnight,  120  i. 

oon:  all  boura  leas  than 

!  In  the  fore 

noon  (a.m.).  all  greaierare  In  the  afternoon 

(p.m.)  a 

dwhendlmin 

rtie.lbyl2glvelhe 

•.De« 

moon:  J, 

full  moon:  (r.3d<i 

of  the 

equator;  A 

P,  moon 

In  apogee  or 

erigee. 

!_'. 

_, 



238 


RANGOON,  BURMA,  1906. 


OCTOBER. 


c  Day  of — I 

gl 

S    W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


S 


E 


M 
Tu 
W 

Th 
F 

S 

A   M 

Tu 

N   w 

Th 
F 

S 

s 

M 

Tu 

E|W 

Th 

F 

S 

M 
Tu 


W 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


F 

S 

IS 

M 

Tu 


Th!25 


26 
27 

28 
29 
30 


W  I  31 


3:36 
14.1 

4:10 
14.7 

4:40 
16.2 

5:05 
15.6 

0:13 
0.2 

0:42 
1.0 

1.9 

1:34 
2.7 

2:00 
3.6 

2:40 
4.3 

8:40 
6.0 

5:10 
6.3 

0:25 
11.1 

1:22 
12.2 

2:12 
13.4 

2:56 
14.6 

3:34 
15.7 

4:15 
16.5 

4:51 
17.1 

5:30 
17.2 

0:34 
0.6 

1:16 
1.4 

2:04 
2.3 

3:04 
3.2 

4:14 
3.9 

5:34 
4.1 

0:43 
12.0 

1:47 
12.9 

2:36 
13.7 

3:15 
14.5 

3:48 
16.0 


10:18 
0.4 

10:56 
—0.1 

11:30 
—0.2 

12:02 
—0.1 

5:38 
15.8 

6:04 
15.7 

6:31 
15.5 

7:05 
15.1 

7:46 
14.2 

8:37 
13.0 

9:50 
11.6 

11:30 
11.4 

6:45 
4.8 

8:00 
8.9 

9:00 
2.6 

9:47 
1.4 

10.-27 
0.4 

11:07 
—0.2 

11:39 
—0.5 

12:23 
—0.4 

6:05 
16.9 

6:48 
16.1 

7:38 
14.8 

8:42 
13.1 

10:10 
13.1 

11:29 
12.2 

7:01 
3.7 

8:15 
2.6 

9:13 
1.4 

9:58 
0.5 

10:37 
0.0 


15:50 
14.6 

16:22 
14.8 

16:52 
14.9 

17:20 
14.9 

12:32 
0.3 

13:03 
0.9 

13:32 
1.5 

14:05 
2.1 

14:46 
2.7 

15:37 
8.3 

16:48 
3.8 

18:05 
8.9 

12:60 
12.0 

13:46 
12.9 

14:30 
13.7 

15:10 
14.6 

15:61 
15.3 

16:29 
15.9 

17:08 
16.0 

17:48 
15.8 

13:05 
—0.1 

13:50 
0.5 

14:43 
1.3 

15:46 
2.2 

16:53 
2.7 

18:13 
2.8 

13:06 
12.8 

14:a5 
13.4 

14:53 
13.9 

15:32 
14.1 

16:06 
14.2 


22:32 
-0.4 

23:08 
—0.6 

23:42 
—0.4 


17:50 
14.7 

18:15 
14.6 

18:46 
14.3 

19:22 
13.7 

20:10 
12.7 

21:17 
11.4 

22:55 
10.6 


19:20 
3.4 

20:25 
2.4 

21:18 
1.3 

22:02 
0.5 

22:41 
0.5 

23:19 
—0.2 

23:56 
0.1 


18:26 
15.3 

19:33 
14.3 

20:13 
12.9 

21:38 
11.7 

23:21 
11.4 


19:30 
2.2 

20:34 
1.2 

21:26 
0.4 

22:08 
0.4 

22:46 
-0.1 


NOVEMBER. 


s  Dayof- 


S    W.  Mo. 


O 


N 


E 


E 


|Th 

F 

S 

§ 

M 

Tu 

W 

Th 

F 

S 

s 

M 

Tu 
W 


S 

s 

M 
Tu 
W 
Th 


S 

s 

M 


W 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


Time  and  Heif  ht  of  High  and 
Low  Water. 


Th  15 

I 

F    16 


17 
18 
19 
20 
21 
22 


F   23 


24 
25 
26 


Tu  27 


28 


Thi29 
F    30 


4:18 
15.3 

4:43 
15.5 

6:13 
16.6 

0:17 
L6 

0:41 
2.4 

1:01 
3.1 

1:26 
3.5 

2:03 
8.9 

3:02 
4.4 

4:21 
4.8 

5:61 
4.6 

0:48 
12.6 

1:36 
18.7 

2:26 
14.9 

8:11 
15.8 

3:52 
16.5 

4:31 
16.8 

5:10 
16.9 

0:20 
0.8 

1.-06 
1.3 

1:66 
2.0 

2:50 
2.8 

8:53 
3.6 

5:03 
3.8 

0:10 
12.3 

1:12 
13.0 

2:05 
13.7 

2:48 
14.2 

3:24 
14.6 

3:56 
14.9 


11:11 
-0.1 

11:42 
0.0 

12:11 
0.3 

6:38 
16.6 

6:08 
15.7 

6:35 
15.6 

7:13 
14.9 

8:00 
13.9 

9:00 
12.5 

10:30 
11.4 

12:04 
11.8 

7:13 
3.8 

8:20 
2.7 

9:16 
1.5 

10:02 
0.5 

10:46 
—0.2 

11:2b 

-oTl 

12:08 
-0.7 

5:49 
16.6 

6:32 
16.0 

7:20 
14.8 

8:20 
18.4 

9:42 
12.2 

11:16 
12.0 

6:28 
3.7 

7:39 
3.0 

8:43 
2.0 

9:84 
1.1 

10:17 
0.6 

10:52 
0.3 


16:33 
14.2 

16:68 
14.2 

17:25 
14.3 

12:40 
0.8 

13.-08 
1.3 

13:88 
L7 

14:15 
2.3 

» 15:02 
2.7 

16K)0 
8.2 

17:10 
8.6 

18:27 
8.3 

18:12 
12.6 

14:03 
13.4 

14:44 
14.1 

15:-28 
14.8 

16:08 
15.8 

16:48 
15.0 

17:32 
15.4 

12:52 
—0.4 

18:88 
0.1 

14:28 
0.7 

15:23 
1.6 

16:27 
2.2 

17:37 
2.5 

12:36 
12.4 

13:38 
18.2 

14:28 
13.1 

15:12 
13.2 

15:47 
18.3 

16:16 
13.3 


23:20 
0.1 

28:50 
0.8 


17:63 
14.8 

18:18 
14.4 

18:55 
14.2 

19:40 
13.6 

20:39 
12.5 

22:02 
11.6 

23:84 
11.6 


19:87 
2.6 

20:87 

1.8 

21:28 
1.0 

22:14 
0.6 

22:66 
0.8 

28:38 
0.4 


1808 
15.0 

19:00 
14.3 

19:59 
13.1 

21:14 
12. 2 

22:47 
11.9 


18:30 
2.4 

19:68 
1.8 

20:65 
1.2 

21:43 
0.7 

22:26 
0.7 

23K)0 
0.9 


DECEMBER. 


B   Day  of— 


W. 

S 

Mo 

c 

1 

A 

s 

2 

M 

3 

N 

Tu 

4 

W 

5 

Th 

6 

F 

t 

8 

8 

d 

S 

9 

M 

10 

Time  and  Height  of  High  and 
Low  Water. 


E    Tu  11 


W 


Th 

13 

F 

14 

p 

S 

15 

• 

s 

16 

s 

M 

17 

Tu 

18 

W 

19 

Th 

20 

F 

21 

}) 

S 

22 

K 

s 

23 

Tu 

'w 

Th 
F 

A     S 


^ 


M 


12 


M   24 


25 
26 
27 

28 
29 


S    30 


31 


4:-23 
15.1 

4:63 
15.2 

0K)2 
1.1 

0:27 
2.4 

0:50 
2.9 

1:17 
8.1 

1:68 
3.8 

2:48 
8.6 

•  3:46 
3.7 

4:59 
8.9 

0:00 
12.9 

1K)6 
18.6 

2K)0 
14.5 

2:48 
15.3 

8:32 
16.9 

4:15 
16.8 

4:66 
16.5 

0:10 
0.6 

0:56 
0.9 

1:41 
L4 

2:30 
1.9 

3:28 
2.6 

4:23 
8.2 

5:27 
8.6 

0:26 
12.7 

1.-22 
13.1 

2:15 
18.4 

2:67 
13.8 

8:84 
14.2 

4:06 
14.5 

4:40 
14.7 


11:24 
0.8 

11:65 
0.5 

6:21 
15.2 

5:46 
16.4 

6:16 
16.5 

6:58 
15.8 

737 
14.6 

8:30 
13.6 

9:38 
12.4 

11K)6 
11.8 

6r20 
8.7 

7:38 
3.1 

8:43 
2.1 

9:89 
1.1 

10:28 
0.2 

11:12 
—0.4 

11:56 
—0.8 

5:39 
16.3 

6:19 
16.8 

7K)7 
15.1 

8:02 
13.9 

•9K)6 
12.7 

10:^5 
12.0 

11:47 
11.8 

6:46 
8.6 

8:04 
8.1 

9K)5 
2.8 

9:55 
1.6 

J0:34 
1.1 

11:09 
0.7 

11:89 
0.5 


16:41 
18.5 

17.-06 
13.7 

12.-23 
0.? 

12:58 
0.9 

13:'22 
1.2 

13:55 
1.6 

14:87 
2-0 

15.24 
2.4 

16:32 

2.8 

17:32 
8.0 

12:30 
1^2 

13:32 
12.7 

14:18 
18.4 

15.-06 
14.0 

16:52 
14.4 

16:37 
14.8 

17:18 
14.9 

12:89 
—0.8 

18:22 
-0.5 

um 

0.1 

14:58 
0.8 

15:52 
1.7 

16:63 
2.S 

18.-00 
2.8 

13.-00 
11.9 

18:55 
11.9 

14:45 
1-2.0 

16:27 
12.2 

16KM) 
12.4 

16:28 
12.B 

16:54 
18.3 


•23  33 
0.3 


17r3fi 
14.0 

18.^ 
14.3 

18:39 
14.  G 

19.-23 
14.4 

20:16 
13.  Ji 

21:-2L> 
13. 0 

22:41 

12-5 


IK:;^ 

3.«) 

19:^*^ 

21:«.*J 
•2-0 

21:55 
1.3 

22:4;^ 
0.  > 

23-29 

0.6 


18Kr2 
14.  b 

1S:50 
14.6 

19:41 
13.9 

20:44 

13.1 

21:61 
12.6 

•23:17 
1-2.4 


19:12 
-2-9 

•20:20 
2.6 

21:17 
2,1 

22:04 
l.S 

22:44 
1.6 

23:1S 
1.6 

23:50 
1.S 


. 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrst  line  and  heights  on  the  second  line  of  each  day; , 
a  compari.son  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.     The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springr><.  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  regioa.  and  , 
which  is  7.7  feet  below  mean  sea  level.    To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soondings  given  on  uie  charts  i 
unless  a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it.  ' 

The  time  used  is  Rangoon  Mean  Local  Civil,  for  the  meridian  96°  lO'  E.;  0>>  is  midnight,  12^  is  noon;  all  hours  leas  than  12  are  < 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  ' 
15:47  is  8:47  p.  m.  . 

#,  new  moon;  }),  1st  quar.;  O.  full  moon;  (£,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  soath  of  the 
equator;  A,  P,  moon  In  apogee  or  perigee. 


CALCUTTA  (Kidderpore),  INDIA,  1906. 


JANUARY. 

FEBRUARY. 

' 

' 

5  Day 01- 

T1n,ean 

'Z^i^.^"''"'' 

1 

Dayot- 

TlMean 

LowWater. 

j 

Dayof- 
W.lMo. 

S    W- 

Mo- 

W,  'mo. 

!     M 

1 

l:Oft 

OM     18:27 

17:28 

J 

Th 

1 

1«) 

8:58 

lias 

18:23 

7 

Th 

1 

0.-09 

4:44 

'T, 

17:03 

'i^ 

"^  ""in 

"7I 

F 

2 

1:30 

fl 

18|M 

'V? 

F 

2 

0:22 

'il 

"i% 

!»■« 

"7" 

S 

3 

2:l8 

'•« 

1436 

20  i6 

3) 

8 

3 

0:85 

6:07 

12:56 

18:85 

ATh 

2M 

7:*8      18:26 

21  «8 

S 

4 

3«l 

9«7 

16«l 

22:86 

S 

4 

1:20 

7J02 

"il 

»■« 

!f 

t30 
3.8 

fl.9        3.2 

7.6 

M 

5 

*S.7 

6.8 

T. 

23:46 

N 

M 

5 

T, 

'i 

'f\ 

"i"^ 

s 

B.5 

10:88      1802 

Tf 

" 

Tu 

S 

"7°5 

•■il 

Til 

6 

8:10 

10:17 

"a 

23:08 

i    s 

«;58 

ll:4fi      19:12 

W 

7 

0:28 

8^12 

12:41 

20:25 

W 

7 

%*l 

11^33 

'*2.^ 

M     8 

0:16 

7:50      12|« 

20W 

ThU 

1:07 

8:M 

'Vj 

MKI9 

Th 

S 

om 

T:40 

12:20 

20:00 

'      Ta|    S 

0:50 

8M      ISAl 

20:48 

0 

F     9 

;]« 

9:31 

13:64 

21:48 

F 

9 

VI 

836 

13:00 

6.8 

c  "'■^'* 

I-JS 

VI     '*8" 

"0*1! 

S    10 

10.7 

-6.1 

^T» 

22:20 

s 

10 

it2 

T2 

"■^ 

2136 

1      Th  11 

lo"^ 

9:65      14:05 

12«7 

8    11 

?i^ 

-^2 

151)6 

22:58 

0 

s 

11 

iM 

9:45 

Vo^5 

22aK 
—0.8 

2:30 

0-8        9.6 

T7 

M   12 

3:28 

11:17 

10-6 

6.2 

E 

M 

12 

11. 1 

—0.5 

"wl 

—0.2 

S     13 

?^0 

"0°^      "^ 

"^ftB 

E 

Tu  13 

4K)4 
11.2 

lii^ 

"6^ 

P 

Tu 

13 

?i°S 

10:l» 
—0.4 

18:22 

38:12 
—0.2 

S    14 

u" 

11:87      16:66 

23:42 
0.7 

P 

W;U 

«■"« 

10" 

12:20 

17fl7 

W 

14 

3:46 

-6,1 

11,0 

6.2 

M    15 

li.o 

6.5        9.8 

ThilS 

0:38 

10.1 

'^6^ 

"9I 

Th 

15 

iV? 

'ft! 

W*5 

E.Tn  16 

vs 

5SM      12:88 

17:27 

S 

f'i6 

'i'a 

To 

18:36 

"^1 

F 

16 

Ti 

8«5 

12:40 
0.9 

'",?? 

!  W   17 

•5^ 

».8        1.1 

'VI 

S    17 

2:00 

're 

2.3 

"■l!T 

c 

S 

17 

i.5 

Ti 

""il 

"b.'? 

«  Th'lS 

iM 

8:«      13:66 

'*8^ 

S    18 

8:34 

9M 

16:26 

*7^ 

s 

s 

18 

1:65 

*7*6 

14:28 

19:80 

F19 

«» 

.  7M     HAS 

20:67 

s 

Ml  19 

8:30 

10:56 

18:06 

"^ 

M 

19 

BSiO 

'S 

3.0 

7.4 

,P    S  ,20 

'i^ 

7.1        2.7 

32:38 
8.1 

Tulao 

6:48 

«■» 

"l6 

Tu 

20 

T9 

23Sn 

S    21 

'3*0 

11:10      18:26 

38  a» 

w!21 

0:36 

7:47 

12:50 

»^^ 

W 

21 

630 

12M 

18:80 

Ml  22 

708 

T.  Tl 

Th  22 

1:15 

833 

"S 

30:52 

Th 

22 

VI 

'S 

12^^ 

'19:45 

s  Til  23 

D:S9 

20:22 

• 

P 

23 

f\ 

Ji'S 

ilo^ 

F 

23 

Tl 

*o" 

'"^7 

20:30 

•   W    24 

"i"? 

8:60      18:31 

21*16 

S 

24 

^|» 

9:55 

1438 

22:10 
-«.5 

S 

24 

1:38 

-0.S 

"il 

5i?3 

Th25 

10.0 

9:88      14 M 

^i 

s 

25 

2:46 

-6.8 

"^ 

S^ 

f 

6 

25 

^6°t 

-5". 

"i" 

21:50 

IF 
1 

26 

2:80 

10:15      14:88 

22:30 

E 

M 

26 

!^2 

^2 

"^9'? 

38:20 

M 

26 

3:26 
?-7 

5'S 

"9^ 

22:26 
0.0 

S 

27 

»:00 

-^^      "'^ 

-0.1 

Tu 

27 

3:38 

11:36 

16:60 

23:47 

To 

27 

9.9 

"i'l 

"9^ 

""6" 

'  s 

2tJ 

W* 

iii'S  ^"9" 

^^\ 

W 

28 

10.1 

6.9 

"^ 

W'28 
1 

"9" 

'«" 

1528 

2338 

M  ,  29 

Ji?S 

12:03      16:15 

^ 

Th  29 

3:42 

"l3 

10.1 

23:46 

E  Tu  30 

0:12 

10^    "^ts 

9.1 

FjSO 

9.8 

"i" 

18SI 

2-0 

1  "' 

31 

"j*? 

6:18      ISDO 

"e*8 

1 

S  131 

1 

4:52 

ii:a> 

17:14 

Th 

____ 

ee  are  placed  in  the  Old 
no  of  consecutive  belgh 
ri  Low  Water  Springs,  w 

lniw(-)tijrn  Is  before 
Be  used  Is  Calcutta  Me. 
]oon  (a.  m.),  all  greater 

rmoon:  J.lstqu«r.:0 
.P,  moon  in  apogee  or 

jof  occurrence,  w 

thlhelr  limes  on  the  fln 
herUishlghorloww^ 

p^h  ol  wll^Wid'thfi 
casCBUbtraotlt. 
e  meridian  S»o  19- E.:0' 

uar.;  E,  moon  on  the  e 

t  line  and 

heights 

n  the  Becond  line  of  each  day; 
feetand  lenthB,  areiecltoned 

ood:  all  hoDis  le»  than  12  are 
times  after  Qoou;  for  iosiance. 

fartheet  Dorth  or  wntb  of  Ihc 

unles: 
Th 

• 

hehei 
Local 

ndl 

1 

ndl 

iDU 

1,  f 

:  C 

3d 

ter.    Theh 
SSa^r-hSl 

A*d 

t.12 
glv 

IB  I] 

240 


CALCUTTA  (Kiddeipore),  INDIA,  1906. 


APRIL. 

~ 

c 

0 

MAY. 

t  of  High  and 
ater. 

JUNE. 

Time  and  Height  of  Hi{ 
Low  Water. 

(hand 

Ml 

c  Dayof— 

8 

S    W.  Mo. 

Time  an 

0:06 
2.3 

d  Heigt 
Low  W 

ttofHiij 
ater. 

12:18 
2.1 

rhand 

18:02 
8.9 

Dayof— 

Time  an 

0:40 
2.3 

d  Heigh 
Low  W 

Dayof— 

S    W.  Mo. 

1 

Tu    1 

W.  Mo. 

1 

s 

1 

5:36 

8.7 

6K}2 
8.2 

12:46 
2.5 

18:82 
8.6 

F 

1 

2:19 
2.1 

7:58 
7.6 

14:40 

2.7 

N 

M     2 

0:45 
2.5 

6:27 
7.9 

13:10 
2.6 

19K)1 
8.1 

})   W     2 

1:30 
2.5 

7K)7 
7.4 

18:54 
2.8 

19:45 
7.9 

E 

S      2 

8:26 
2.8 

9:40 
8.0 

16:25 
2.9 

22:16 

Tu    3 

1:45 
2.9 

7:36 
7.0 

14:07 
3.0 

20:28 
7.5 

Th    3 

2:S2 
2.8 

8:40 
7.2 

15:02 
8.0 

21:87 
7.7 

8     3 

5:18 
2.8 

10:58 
8.8 

18:12 
2.6 

1 

W     4 

2:46 
3.4 

9:25 

8.8 

15:22 
3.3 

22:24 
7.6 

F      4 

4:35 
2.9 

10:24 
7.9 

17:40 
8.0 

28KK) 
8.4 

M     4 

t 

6:88 
1.9 

11:50 
9.6 

19:17 

L8 

•         •        > 

■         •        • 

Th 

5 

5:52 
3.3 

11:06 
7.5 

18:29 
3.0 

23:35 

8.5 

Sj   6 

6:14 
2.3 

11:80 
8.8 

18:50 
2.2 

28:51 
9.2 

Tu;    5 

0:07 
9.4 

7:39 
1.8 

12:S2 
10.2 

a);ll 

1.1 

F 

6 

7:02 
2.2 

11:56 
8.6 

19:28 
L8 

•  •         • 

•  •         • 

k:|s     6 

7:16 
L5 

12:14 
9.7 

19:47 
1.8 

•  ■         • 

•  «         « 

P 

W     6 

0:60 
9.7 

8:29 
0.8 

t»:12 
10.7 

21.*! 

0.4 

S 

7 

0:20 
9.5 

7:52 
1.2 

12:89 
9.5 

20:17 
0.9 

M      7 

0:84 
9.9 

8:07 
0.8 

12:53 
10.3 

20:34 
0.6 

o 

Th    7 

1:29 
9.8 

9:15 
0.6 

18:60 
11.0 

21:44 
0.1 

£ 

S      8 

1:00 
10.1 

8:87 
0.5 

18:17 
10.3 

20:58 
0.3 

O  Tu'    8 

1 

1:10 
10.8 

8:51 
0.4 

18:30 
11.0 

21:17 
0.2 

s 

F'    8 

2:04 
9.8 

lOKW 
0,2 

14:26 
U.O 

22.-25 

0.0 

o 

M|    9 

1:36 
10.6 

9:18 
0.1 

13:53 

10.8 

21:40 
-0.2 

P  W     9 

1:48 
10.5 

9:88 
0.2 

14K)7 
11.2 

22:00 
-0.1 

S      9 

j 

2:48 
9.6 

10:40 
0.5 

16:05 
10.9 

23:10 
0.0 

1 

p 

1 

Tu  10 

2:10 
10.8 

9:65 
-0.2 

14:26 
11.2 

22:19 
—0.2 

ThilO 

2:25 
10.4 

10:14 
0.1 

14:48 
10.8 

22:40 
0.0 

8    10 

8:21 
9.3 

11.-22 
0.6 

16:45 
10.5 

2S;I9 
0.3 

1 
1 

W  11 

2:47 
11.0 

10:35 
—0.2 

15.-04 
11.3 

22:57 
-0.2 

F    11 

1 

8.-00 
10.2 

10:52 
0.8 

15:21 
11.1 

28:20 
0.2 

M   11 

4.-08 
8.8 

UtOb 
0.9 

16:26 
9.9 

•        •       • 

Th  12 

1 

3:22 
10.7 

11:11 
0.1 

15:40 

n.i 

28:85 
0.1 

s  j  S    12 

8:40 
9.7 

11:36 
0.6 

16:02 
10.6 

•  •         • 

•  •         • 

Tu  12 

0:35 
0.7 

4:46 
8.4 

12:60 
1.4 

17:15 

9.: 

;    F  13 

4:00 
10.2 

11:48 
•0.5 

16:21 
10.6 

■  «         » 

■  •         1 

S    13 

0:04 
0.5 

4:21 
9.1 

12:20 
1.0 

16:46 
9.9 

W   13 

1:20 
L2 

6:87 
7.8 

18:39 
2.0 

1S^^ 

^.3 

S    S    14 

0:15 
0.2 

4:41 
9.5 

12:80 
1.0 

17:05 
9.8 

!  M  '  14 

1      [ 

0:50 
1.0 

5:08 
8.3 

18«7 
1.7 

17:35 
8.9 

(C 

Th  14 

2K)6 
1.6. 

6:87 
7.2 

14:30 
2.4 

19^12 

7.6 

;  8    15 

1     1 

1:00 
1.3 

5-28 

8.5 

18:18 
1.7 

17:55 

8.7 

C  Tu  15 

1:40 
1.6 

em 

7.4 

14:02 
2.2 

18:33 
7.9 

E 

F    15 

8:04 
2.0 

9a00 
7.0 

15:38 
2.8 

21:-I0 
7.4 

A 

M   16 

1:52 
2.0 

6:22 
7.5 

14:18 
2.4 

19:01 
7.6 

\V   16 

1 

2:89 
2.1 

7:20 
6.7 

15:07 
2.7 

21:07 
7.3, 

8    16 

4:10 
2.2 

10:27 
7.6 

16:56 

2.8 

22't2 

7.6 

Tu  17 

1 

3:02 
2.6 

7:58 
6.6 

15:89 
3.0 

22:00 
7.4 

Th  17 

3:47 
2.3 

10:15 
7.2 

16:28 
2.7 

22:85 
7.8 

8 

17 

6:22 
2.1 

U:15 
8.2 

18«7 
•2.5 

23::^ 

7.tf 

W  18 

4:29 
2.6 

10:42 
7.2 

17:10 
2.6 

28:10 
8.0 

F   18 

5:08 
2.0 

11:10 
7.9 

17:40 
2.3 

23:25 
8.3 

M 

18 

6:28 
L9 

12KX) 
8.6 

19H)7 
2.0 

•  •       • 

•  • 

Th  19 

5:47 
2.0 

11:39 
8.0 

18:21 
1.8 

•  ■         ■ 

•  •         ■ 

E    S    19 

6:10 
1.6 

11:55 
8.6 

18:45 
1.6 

•  •         ■ 

*  •         » 

A 

Tu  19 

0:10 
8.0 

735 
L6 

12:84 

9.0 

19:*^ 

1.4 

i       F    20 

0:02 

H.6 

6:50 
1.2 

12:26 
K.6 

19:18 
l.O 

1  8  120 

0:10 

8.6 

7:06 
1.1 

12:80 
9.0 

19:37 
1.1 

W  20 

0:42 
8.3 

8:10 
1.3 

13:02 
9.8 

20:t' 
l.t 

e'  S    21 

0:40 
9.1 

7:41 
0.5 

12:59 

8.9 

20:a') 
0.3 

M   21 

0:42 

8.8 

7:53 
0.8 

13:00 
9.3 

20:24 
0.7 

Th  21 

1:10 
8.5 

8:65 
LI 

18:28 
9.6 

21i4 

i     ;  S    22 

1:13 
9.3 

8:25 
0.1 

18:25 
9.3 

20:48 
0.1 

A  Tu  22 

1:10 

8.8 

8:38 
0.6 

13:25 
9.5 

21:05 
0.5 

• 

F   22 

1 

IJW 
8.6 

L3 

13:56 
9.9 

22:f»1 

l#  M    23 

1 

1:40 
9.2 

9:05 
0.0 

13:50 
9.4 

21:28 
0.0 

•  W  23 

1:84 

8.8 

9:17 

0.8 

13:48 
9.7 

21:42 
0.7 

N 

S    23 

2:04 
8.9 

10:10 
L8 

14:25 
10.3 

22:3-^ 
l.t» 

Tu  24 

2:00 
9.3 

9:43 
0.2 

14:08 
9.7 

22:03 
0.3 

Thi24 

1 

1:57 
8.9 

9:65 
1.0 

14:10 
9.9 

22:20 
LO 

8    24 

2:36 
9.1 

10:42 
L6 

15.-00 
10.6 

23:10 
1.0 

1 

A 

W  25 

2:20 
9.3 

10:20 
0.6 

14:32 
9.9 

22:88 
O.M 

F   25 

2:24 
9.1 

10:30 
1.5 

14:40 
10.2 

22:54 
1.2 

M   25 

3:13 
9.8 

11:16 
1.8 

16:35 
^0.6 

2S:*i 
l.S 

Th  26 

1 

2:46 
9.5 

10:49 
L3 

15:00 
10.2 

23:a> 
1.3 

N    S    26 

1 

2:54 
9.3 

11:00 
1.9 

15:13 
10.4 

28:23 
2.0 

Tu  26 

3:61 
9.4 

11:41 
L7 

16:15 
10.5 

•  •        * 

•  • 

i       F    27 

1 

3:15 
9.6 

11:15 
1.8 

15:31 
10.4 

23:33 
1.7 

;  8    27 

1 

3:28 
9.3 

11:23 
2.1 

15:50 
10.5 

23:48 
1.8 

W  27 

0:08 
L8 

4-.S5 
9.2 

12:06 
L7 

I6:.t!» 
10.  J 

1     1  8    28 

1 

3:60 
9.6 

11:28 
1.9 

16:10 
10.2 

23:50 
2.0 

M   28 

4:08 
9.2 

11:42 
2.1 

16:30 
10.2 

•         •         • 
■         ■         • 

Th  28 

0:39 
1.4 

6:22 
9.0 

12:39 
L9 

17:47 
9.6 

N    S    29 

4:27 
9.3 

11:37 
2.0 

16:60 
10.0 

a           •           » 
•           «            ■ 

Tui29 

0:14 
1.9 

4:60 
S.9 

12:02 
2.1 

17:18 
9.7 

1> 

F   29 

1:10 
1.5 

6:17 
8.6 

13:18 
2.1 

18:4;'' 

1     ;M   30 

0:07 
2.2 

r>:14 
8.8 

12:00 
2.1 

17:37 
9.3 

W    .SO 

0:45 
2.0 

5:42 

8.5 

12:42 
2.3 

18:10 
9.1 

E 

S  ,30 

1:54 
L7 

7.-ao 

8.1 

14:15 
2.4 

1 

3)  Th  31 

1:18       6:42      13:40 
2.0         7.9         2.6 

th  their  times  on  the  fin 
ther  it  is  high  or  low  wa 
ely  the  datum  of  oound 
!pth  of  water,  add  the  ta 
case  subtract  It. 

19:13 

8.4 

diiT. 
:oni^» 
.and 
jiart. 

a  < 
fn 

wl 
ur 

The  tid 
M)mpari» 
)m  Mear 
tiich  is  5. 
ilessam] 

lea  are  placed  In  the  order  of  oc< 
on  of  con.secutive  heights  will  ii 
I  Low  Water  Springs,  which  i.s 
1  feet  below  mean  sea  level.    T^ 
Inns  (— )  sign  is  before  the  heigl 

2urrenee,  wi 
[idicate  whe 
aoproximat 
>  tind  the  de 
It,  in  which 

9t  line  a 
ter.    Tl 
ings  on 
bular  h 

kud  hei( 
tie  heig 
the  Ad 
eight  to 

htsc 

lt8,i] 

mini 
the 

m  the  second  Hne  of  each 

a  feet  and  tenth*,  are  reek 

klty  Charts  for  this  iciKioD 

8oandlngB  given  on  the  c 

• 

The  tin 
in  the  forei 
15:47  is  3:47 

ae  used  is  Calcutta  Mean  Local  Civil,  for  th« 
aoon  (a.  m.),  all  greater  are  in  the  aftemooD 
p.m. 

8  meridian  88°  19'  E.;  0««  is  midnight,  12^  is  i 
L  (p.  m.)  and  when  diminished  by  12  give  the 

lOon:  all  hours  leas  than  12  are 
times  after  noon;  fyr  instance. 

#,  new 

'  equator;  A 

'  moon;  }).  lat  quar.;  Q,  full  moon;  (^,  8d  < 
,  P,  moon  in  apogee  or  perigee. 

luar.;  E, 

moon  on  the  equator:  N,  S,  moon 

farthest  norther 

MMith  of  the 

CALCUTTA  (Kidderpore),  INDIA,  1906. 




JILV. 

"SKITKMBKK 

, 

-i 

ciDajol- 

,s|W.Mo. 

Tlmeand  Height  of  High  and 

i  w. 

"-•» 

■LW 

of  High  una 
18:52       23^42 

1^ 

Mo- 

1 

TImeand  Height  of  High  and  : 
Low" Water.  *            1 

030       7:55      12;55      20-/i 

,     1*'    ' 

S:33        «:5T 

14:^ 

21  :W 

i- !  w 

6:» 

1M9 

S 

1     |M     2 

3-JJ      ICK-iS 

17«0 

'"i 

s 

2 

TS 

'^•1 

1B-.52 

s 

2 

8.8        6.0 

''ft 

-6.5 

|Tu    3 

■i.3        »,:i 

■»]'» 

**N* 

3 

8.5 

^o'S 

"9-1 

""o'* 

- 

M 

3 

9.2     —6.5 

Vo" 

21:45 

pIw     4 

'i!^  "i^ 

;K.:OT 

0 

4 

1:H 

8:59 

13:37 

21:25 

T« 

4 

''6'5     ^"H 

16  s 

—6,7 

1     '.Thl    5 

0,M       8i24 

Y6^ 

0.5 

5 

1:50 
9.0 

-6.1 

16.4 

22:05 

^ 

W 

5 

9.7     —6.6 

S 

K^l 

.!F|    6 

V?     V.l 

VI 

6.0 

6 

^9^ 

%% 

14:45 

%% 

Th 

6 

3:10      11:11 

15«7 

23:28' 

0.2  1 

8  1    7 

!:.■*       9:57 

H:20 

22:21 
-0.3 

7 

2:58 

10:69 

s 

28:20 

F 

7 

9.9        6,3 

16  Ml 

0.8 

V 

9.2        6.1 

"9^ 

23:05 
— O.S 

8 

T* 

"o1 

s 

is.ia 

S 

8 

4:15      11:47 

'T» 

m'    9 

■         1             1 

S:12      11:15 

15:B5 

28:* 
—0.1 

E 

9 

4:06 

"6" 

16--28 

s 

9 

Om       4:51 

.    2.1 

'ftS 

Itu'iO 

9.0        6.5 

16.1 

10 

0:22 
0.7 

Ti 

1230 

"6!5 

* 

M 

10 

2.0        9.1 

'■Jl 

^'b'S 

1    'w,n 

0:»)       4:80 

12:29 

18:80 

11 

0:48 

5:28 

12:50 

17:48 

€ 

Tu 

11 

•»    'S 

"i^ 

18:47 

E  Th,12 

■SI    S 

13:07 

9.0 

(I 

12 

ys 

8.2 

2.8 

7.9 

W 

12 

'"i'li 

C,f'i3 

'■^    V^S 

"si 

18:30 

A 

13 

1:40 

'7^5 

"3^ 

"5*9 

N 

Th 

13 

2:20       9:10 

14:64 

2236 

S  'l4 

'i'S    'i!1 

"i1 

19:38 

14 

2:29 

»^M 

"S 

6.5 

F 

14 

3.8        7.4 

8.1 

"Si 

!     1  8    15 

3:06       8;26 

15;M 

21«ft 

15 

3:18 

"7^ 

18:10 

■13M 

S 

15 

7aK      11A5 

"i*? 

A|M    16 

4SS      10:15 

17a5 

21:40 

^ 

16 

0^32 

1138 

19:15 

23:56 

S 

16 

S  's 

"t. 

■»»' 

Tu|17 

1     1      ' 

6*1      11  :M 
2.7        8.0 

2.8 

28:40 

17 

^2^ 

8.7 

20K« 

M 

17 

8.B        6.8 

21:001 
0,2 

rv 

7*'      12:05 

19:46 

18 

"s^ 

1.4 

12:58 

"d" 

• 

Tu 

18 

laS       9:18 

13:te 

'^^ 

I  Thl  19 

oae      8*0 

1!;40 

2031 

19 

1:10 

9:06 

13:32 

21:30 

E 

W 

19 

1*0       9:52 
10.6     -0.2 

■is; 

-6.4  1 

S    F    20 

"e^      Ti 

^*9?6 

*o'9 

■ 

20 

6.8 

^0*2 

"i!! 

^^0 

Th 

20 

?U0     ^A 

"S 

H;36! 

•    S     21 

1:25       9:17 

13:« 

21 A5 

21 

2:16 

10:16 

14:37 

22:37 

F 

21 

SM     10:48 

isai 

22:.» 

1  Sl22 

2:00      10:05 
8.9        0.S 

"o.t 

^t^ 

22 

S 

6.3 

n'2 

6.0 

P 

S 

22 

11. 2        6.4 

'SS 

"^6" 

i     :M;23 

'^    '"ol 

14:52 

^^A 

« 

23 

S?! 

IIKW 

n1 

"o 

S 

23 

4:2S      11:42 

»'! 

""i'^i 

'to  24 

^9!^      "i% 

169 

%^ 

24 

S 

6.7 

li.o 

66 

X 

24 

16.1       i.6 

17:30 

».2 

iw'25 

8:45      11:14 

W°» 

23:49 

25 

4:48 

11:52 

"o's 

I- 

Tu 

25 

038       6:57 

13KW 

18:21 

iTh'26 

l:^!      lliSS 

16:48 

26 

0:14 

531 

12:23 

17:55 

s 

W26 

131       6:58 

H:M 

19:3fi 

E '  F  !  27 

^9       V? 

12:10 

'n:;« 

1 

27 

0:48 

«:« 

13:10 

18:50 

Th  27 

3^17       8:60 

"i1 

22:2^ 

'     |»|2« 

0:88       5;58 

12:40 

'T2 

2g 

1:44 

7:30 

14:20 

20_,-08 

FI28 

T,      ^T. 

18S» 

J^^ 

]>    S    29 

i.S        8.5 

2.2 

^ 

s 

29 

2:58 

9_:20 

3.3 

4s 

S 

29 

6:3«      12:08' 
2.0        8.8 

"" 

'"'1 

1   'm;3o 

20j48 

JTh 

30 

6:« 

'Vo 

23:44 

s 

30 

0^       736 

U:<5 

aoM) 

... 

.      Tu  31 

11 

17:14 

22:32 

u 

31 

1.9 

'■'^i 

1932 

1 

TheOd 
:  acompBrlai 
■  from  SleBD 
which  la  5 

i          The  Ul 
m  the  fore 
lb:4-  Is  8:17 
1          *,  new 
1  equator;  A 

es  are  placed  In  the  order  of  occnrrenc 

Low  Water  Springs,  which  la  approil 
feet  below  mean  «»  level.    To  ifnd  th 
Dua  (— j  aign  Is  before  (he  height,  In  w 
at  used  Is  Calcutta  Mean  Local  CUfl,  fo 
aooD  (a.m.),  all  greater  are  m  the  alLem 

p.m. 

moon;  J,latqnar.;0.f"Hm<-m:  C 

.  w 

ici 
id 

h  their  timee  on  Ihe  first  line  and  helghta 
ler  11  Ik  high  or  low  water.    The  belght^  1 
It  (he  datum  of  aouDdlnga  on  the  Admlta 
pth  of  water,  add  tbe  tabular  height  to  the 

meridian  88°  19'  E.:  (I>  Is  midnight,- 12"  la 
(p.m.)  and  when  dlmlnlehed  by  12  give  the 

n  the  second  line  of  each  day:  1 

tf  Charts  for  this  region,  and  ; 
soundlnga  given  on  tlie  chart. 

oon;  all  boum  lesx  than  12  are 
[arthen  north  or  »Dth  of  the 

30H20— 05 16 
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CALCUTTA  (Kidderpore),  INDIA,  hm. 


OCTOBER. 


a  Davof— 

8 

S    W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


£ 


M 

1 

1:02 
9.4 

2 

Tu 

2 

1:32 

9.8 

W 

3 

2:00 
10. 1 

Th 

4 

2:24 
10.3 

F 

5 

2:47 
10.5 

8 

6 

3:15 
10.5 

S 

7 

3:48 
10.4 

A 

M 

8 

4:22 
10.2 

Tu 

9 

5:02 
9.6 

N 

W 

10 

5:45 
8.9 

Th 

11 

0:35 
2.8 

F 

8 

S 

M 

Tu 

W 


12 
13 
14 
15 
16 
17 


iTh  18 
F    19 


20 
21 


8 

M   22 
S   Tu  23 
wl24 
Th  25 


26 

27 
28 


F 

8 

M  29 
E  Tu  30 
W  31 


1:45 
8.8 

2:49 
8.6 

6:20 
3.4 

7^0 
2.2 

0:26 
9.8 

1KJ3 
10.6 

1:38 
11.4 

2:12 
11.7 

2:48 
11.9 

8:25 
11.8 

4:05 
11.2 

4:45 
10.4 

0:80 
2.0 

1:29 
2.7 

8:00 
8.3 

4:44 
3.1 

6:08 
2.2 

0:09 

8.8 

0:40 
9.5 

1:12 
9.9 


8:22 
0.1 

9:06 
—0.3 

9:40 
—0.2 

10:20 
0.1 

10:52 
0.6 

11:19 
1.4 

11:25 
2.1 

1150 
2.4 

11:25 
2.5 

12:12 
2.8 

6:48 
7.9 

8:02 
7.2 

lOKM 
7.8 

11:25 
8.4 

12:09 
9.4 

S:ff7 
1.8 

8:50 
0.7 

9:29 
0.4 

10:03 
0.2 

10:88 
0.4 

11:08 
0.7 

11:45 
1.2 

12:27 
1.7 

5:32 
9.3 

6:30 
8.1 

7:59 
7.2 

10:40 
7.9 

11:40 
8.7 

7:05 
1.2 

7:65 
0.5 

8:40 
0.1 


13:20 
10.1 

13:49 
10.4 

14:14 
10.5 

14:37 
10.4 

15:03 
10.3 

15:80 
10.2 

16:05 
9.8 

16:48 
9.4 

17:21 

8.7 

18:10 
7.8 

13:18 
8.2 

14:23 
8.6 

15:38 
3.7 

18:55 
2.4 

19:44 
1.5 

12:47 
10.4 

13:22 
10.9 

18:56 
11.8 

14:82 
11.4 

15:07 
11.3 

15:45 
10.8 

16:25 
10.0 

17:10 
9.1 

18:14 
2.3 

14:21 
2.7 

15:58 
2.9 

17:25 
2.3 

18:33 
1.4 

12:25 
9.2 

12:57 
9.7 

13:25 
9.8 


20:41 
—0.3 

21:22 
—0.5 

2lfi8 
—0.3 

22:35 
0.4 

23:06 
1.1 

23:19 
1.8 

22:40 
2.1 

22:55 
2.2 

23:88 
2.4 


19:15 
6.8 

21:00 
6.6 

22:50 
7.4 

28:48 
8.6 


20:27 
0.9 

21:06 
0.3 

21:40 
0.2 

22:14 
0.8 

22:48 
0.6 

23:14 
0.9 

28:65 
1.4 


17:69 
7.9 

19:09 
6.8 

22:00 
7.0 

28:15 
8.1 


19:28 
0.5 

20:15 
0.1 

20:58 
0.0 


NOVEMBER. 


a 

8 


Day  of — 


W.  IMo. 


Time  and  Height  of  High  and 
Low  Water. 


O  Th 


I  8i  3 

Sl  4 

M  5 

N   Tu'  6 


E 


£ 


w 

'    7 

Th 

8 

F 

9 

8 

10 

S 

11 

m'i2 

1 

Tu  13 

W 

14 

Th  15 

F 

16 

8 

17 

S 

18 

M 

19 

Tu 

20 

W 

21 

Th 

22 

F 

23 

8 

24 

S 

25 

M 

26 

Tu 

27 

W 

28 

Th 

29 

F 

30 

1:37 
10.2 

2HX) 
10.4 

2:25 
10.5 

2:50 
10.6 

8:23 
10.6 

8:59 
10.6 

4:37 
10.1 

6:20 
9.9 

0:02 
2.5 

1:15 
8.0 

2:16 
8.8 

8:20 
8.4 

6:88 
2.9 

7:87 
1.9 

0:38 
10.6 

1:16 
11.2 

1:62 
11.7 

2:29 
1L7 

S.*08 
11.6 

8:48 
11.8 

4:30 
10.5 

0:38 
1.8 

1:28 
2.5 

2:83 
8.0 

4:00 
3.1 

5:24 
2.7 

6:32 
2.0 

0:17 
9.2 

0:50 
9.6 

1:18 
9.8 


9:22 
0.0 

10:00 
0.4 

10:86 
0.7 

11:00 
L5 

11:20 
2.1 

11:10 
2.4 

11:16 
2.4 

11:60 
2.6 

6:12 

8.7 

7:17 
7.8 

8:62 
7.4 

10:82 
8.1 

11:82 
9.0 

12:16 
9.8 

8:26 
1.2 

%9:08 
0.6 

9:50 
0.8 

10:27 
0.4 

11:07 
0.6 

11:46 
0.8 

12:26 
L8 

5:15 
9.6 

6:10 

8.5 

7:20 
7.6 

9:60 
7.6 

11:02 
8.1 

11:69 
.8.6 

7:30 
L3 

8:17 
0.7 

9:10 
0.5 


13:50 
9.8 

14:12 
9.8 

14:87 
9.8 

15K)5 
.9.8 

15:40 
9.7 

16:17 
9.5 

16:57 
9.0 

17:43 
8.8 

12:48 
2.6 

18:66 
2.9 

14:68 
8.0 

16:14 
2.9 

19K)0 
2.1 

19:62 
L8 

12:66 
10.4 

18:34 
10.7 

14:09 
10.9 

14:47 
10.9 

15:25 
10.4 

16:07 
9.7 

16:51 
9.0 

13:12 
L7 

14:06 
2.2 

15:16 
2.6 

16:38 
2.3 

17:54 
1.8 

18:55 
1.8 

12:81 
8.9 

13:08 
9.1 

13:80 
9.1 


21:37 
0.2 

22:10 
0.5 

22:48 
1.3 

28:00 
1.9 

21:45 
2.2 

22:19 
2.2 

28:02 
2.3 


18:44 
7.6 

20:00 
7.0 

21:60 
7.6 

23:10 
8.5 

28:55 
9.7 


20:88 
0.9 

21:19 
0.6 

21:58 
0.6 

22:85 
0.5 

28:14 
0.9 

28:54 
1.4 


17:42 
8.0 

18:48 
7.2 

20:34 
7.0 

22:41 
7.7 

2gUi6 

8.6 


19:48 
0.9 

20:35 
0.7 

21:18 
0.7 


DECEMBER. 


£ 


S 


E 


§ 


Day  of— 
W.  Mo. 


C    8 


Time  and  Height  of  High  and 
Low  Water. 


S  2 

M  3 

Tu  4 

W|  5 

Th'  6 

fI  7 


8 

S 

M 

Tu 

W 

Th 

F 

8 

S 
M 
Tu 
W 


8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 


Th  20 

I 

F   21 
8    22 


S 


23 


M:24 
Tu  25 

W  26 

I 

Thi27 
F   28 

8    29 

I 

S    30 
M   31 


1:48 
9.9 

2:W 
10.2 

2:36 
10.5 

8K)7 
10.7 

8:41 
10.7 

4:20 
10.4 

6:02 
10.1 

5:48 
9.4 

0:46 
2.6 

1:47 
2.7 

2:40 
8.0 

8:42 
8.2 

7l0b 
2.6 

0:15 
10.2 

0:.'i8 
10.8 

1:86 
1L8 

2:15 
U.4 

2:54 
11.4 

8:34 
U.2 

4:14 
10.7 

0:26 
1.3 

1:10 
1.9 

1:69 
2.6 

SKX) 
8.0 

4:29 
8.3 

5:50 
2.9 

7«) 
2.3 

0:24 
9.0 

0:58 
9.4 

1:27 
9.7 

1:51 
10.0 


9:42 
0.6 

10.-20 
O.S 

10:52 
1.3 

11:20 
1.7 

11:35 
2.1 

11:29 
2.1 

11:55 
2.0 

12:33 
2.0 

6:45 

8.7 

7:57 
8.0 

9:81 
7.9 

10:53 

8.4 

11:47 
9.0 

8:04 

L7 

8:54 
0.9 

9:85 
0.5 

10:15 
0.3 

10:66 
0.2 

11:87 
0.3 

12:15 
0.6 

5:00 
10.0 

5:48 
9.1 

6:42 
8.2 

7:56 
7.5 

10:01 
7.4 

11:11 
7.8 

12:92 
8.1 

7:51 
1.6 

8:40 
1.0 

9:20 
0.8 

10:00 
0.7 


13:53 
9.1 

14:18 
9.8 

14:50 
9.4 

15:22 
9.5 

16:58 
9.6 

16:40 
9.3 

17:24 

18:18 
8.3 

1857 
2.0 

14  .-21 
2.2 

15:13 
2.4 

16:20 
2.5 

19:21 
1.8 

12:32 
9.7 

13:12 
10.0 

18:52 
10.2 

14:31 
10.2 

16:11 
10.0 

15:53 
9.7 

16:35 
9.1 

12:57 
1.1 

13:40 
L6 

14.-29 
2.1 

15:35 
2.5 

17.-01 
2.6 

18:18 
2.2 

19:20 
L8 

12:88 

8.3 

1S.-06 

8.5 

13:35 

8.6 

14:02 
8.9 


21: '.7 

o.y 

22;$) 
1.3 

22:57 

l.H 

21:40 
2.4 

22:CC 

2.2 

'22M 

2/2 

28:45 

•2.3 


19r24 

7.S 

20:49 

7.h 

22r23 
.K.4 

28:2? 
9.3 


20:17 

1.2 

21-04 

0.7 

21 JX 

a6 

22* 

0.6 

23:09 

0.5 

2SAf> 

0.?* 


17=3 

19r21 
7.3 

21:25 
7.4 

22:19 

7.S 

23:45 

<.5 


20:10 
1.4 

20:.5" 
1-1 

21:51 

1.: 

-22:15 
1.3 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  eachd^ 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckfflied 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Chart*  for  this  redon, »»« 
which  is  5.1  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  cnan. 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Calcutta  Mean  Local  Civil,  for  the  meridian  88°  ly  K.;  0>;  Is  midnight,  l»  is  noon;  all  hoars  leas  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  forinsUD«. 
15:47  is  3:47  p.  m. 

#,  new  moon;  ^,  1st  quar.;  O.  full  moon;  C,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 


a  Day  of— 
W.  Mo. 


,M  1 

E  Tu  2 

W|  3 

A  Th  4 

F  5 


Time  and  Height  of  High  and 
Low  water. 


S 


s 


6 


M     8 

Tu    9 

I    ' 

I 

n'w  10 

Thill 

■      I 

F  12 
S  13 
S  14 
M  16 
E  Tu  16 
W  17 
Th  18 
F    19 


^ 


S 


20 
21 


M    22 


s   Tu 


23 


w 

24 

Th  25 

F 

26 

S  -27 

S 

28 

M    29 

I       I 

E  Tu.  30 
W    31 


0:15 
2.8 

1K)4 
2.5 

1:59 
2.2 

3:02 
2.0 

4:20 
1.9 

0:42 
1.3 

1:80 
1.2 

1:57 
1.0 

2:22 
0.9 

2:44 
0.7 

3:06 
0.5 

3:88 
0.8 

4:10 
0.2 

4:50 
0.1 

5:32 
0.1 

6:17 
0.1 

0:40 
2.8 

1:28 
2.5 

2:30 
2.8 

3:46 
2.1 

5:16 
2.1 

1:00 
0.9 

1:54 
0.7 

2:86 
0.5 

3:11 
0.4 

3:45 
0.3 

4:18 
0.2 

4:50 
0.2 

5:24 
0.3 

6:00 
0.4 

0:18 
2.6 


6:46 
0.5 

7:37 
0.7 

8:36 
0.8 

9:36 
1.1 

10:40 
0.9 

5:88 
1.9 

6:29 
2.0 

7:10 
2.1 

7:46 
2.2 

8:19 
.2.8 

8:50 
2.4 

9:25 
2.6 

10:04 
2.6 

10:45 
2.7 

11:80 
2.6 

12:15 
2.6 

7:0b 
0.8 

8:00 
0.4 

9H)4 
0.6 

10:18 
0.6 

11:28 
0.5 

6:32 
2.2 

7:32 
2.8 

8:20 
2.5 

9:01 
2.6 

9:38 
2.6 

10:15 
2.6 

10:52 
2.6 

11:28 
2.5 

12:03 
2.4 

6:40 
0.5 


12:54 
2.1 

13:50 
2.0 

IbM 
1.9 

16:86 
1.9 

17:48 
2.0 

11:84 
0.8 

12:22 
0.7 

18:08 
0.5 

18:48 
0.8 

14:20 
0.2 

14:55 
0.1 

15:31 
0.1 

16:06 
0.1 

16:45 
0.2 

17:26 
0.4 

18:14 
0.6 

18:10 
2.5 

14:17 
2.8 

15:40 
2.3 

17:06 
2.8 

18:15 
2.5 

12:80 
0.4 

13:24 
0.2 

14:14 
0.1 

14:56 
0.0 

15:35 
0.0 

16:15 
0.1 

16:48 
0.3 

17:22 
0.5 

17:56 
0.7 

12:42 
2.3 


18:86 
0.9 

19:35 
1.2 

21:02 
1.3 

23:10 

1.4 


18:86 
2.2 

19:08 
2.4 

19:40 
2.7 

20:11 
8.0 

20:46 
3.2 

21:20 
8.3 

21:67 
3.8 

22:84 
8.3 

28:18 
8.2 

28:56 
3.0 


19:06 
0.8 

20:11 
1.0 

21:46 
1.2 

23:40 
1.1 


19:12 

2.8 

19:56 
8.0 

20:38 
3.2 

21:17 
8.3 

21:54 
3.8 

22:30 
3.2 

23:05 
3.1 

23:42 

2.8 


18:36 
1,0 


FEBRUARY 


MARCH. 

• 

1 

d 

8 

Day of— 

1 

Time  and  Height  of  High  and 
Low  Water. 

1 

W.  Mo. 

A 

Th 

1 

5:60 
0.4 

12:00 
2.6 

17:54 
0.8 

28:68 
2.4 

F 

2 

6:25 
0.6 

12:44 
2.4 

18:28 
0.9 

•  «        • 

•  •        ■ 

3) 

8      3 

1 

0:27 
2.1 

7:07 
0.8 

13:39 
2.3 

19:16 
LI 

SI   4 

1 

1:02 
1.9 

8:02 
0.9 

14:52 
2.1 

20:38 
L3 

N 

M 

5 

2:15 
L7 

9:25 
LO 

16:20 
2.1 

28:00 
L4 

Tu 

6 

4:45 
L7 

10:56 
0.9 

17:37 
2.8 

•  •         • 

•  •         • 

W     7 

0:26 
LI 

6:15 
L9 

12.'06 
0.7 

18:35 
2.5 

Th    8 

1:10 
0.8 

7:09 
2.2 

13:05 
0.5 

19:22 
2.8 

f;  9 

1:46 
0.6 

7:50 
2.5 

13:50 
0.2 

20:02 
8.0 

S  ,10 

1 

2:20 
0.2 

8:28 
2.8 

14:30 
0.1 

20:42 
8.2 

O 

s 

11 

2:55 
-0.1 

9:05 
3.0 

16:10 
0.0 

21:24 
3.3 

£ 

M'12 

3:36 
-0.2 

9:44 
8.2 

16:48 
-0.1 

22:00 
8.3 

P 

Tu  13 

1 

4:12 
-0.3 

10:14 
3.2 

16:29 
0.0 

22:38 
3.2 

W 

14 

4:50 
-0.2 

11:00 
8.1 

17:08 
0.1 

28:17 
8.0 

Th  15 

6:80 
0.0 

11:45 
8.0 

17:49 
0.4 

28:68 
2.7 

F   16 

6:14 
0.2 

12:34 
2.8 

18:37 
0.6 

•  •        • 

•  •         • 

<L 

S    17 

0:46 
2.4 

7«6 
0.6 

13:35 
2.5 

19:46 
0.9 

s 

S    18 

1:48 
2.1 

8:11 
0.8 

14:60 
2.3 

21:20 
L2 

M   19 

3:86 
L8 

9:40 
0.9 

16:24 
2.3 

28:34 
L2 

Tu  20 

5:88 
L9 

11:18 
0.9 

17:48 
2.8 

•  •        • 

•  ■         • 

w'21 

0:60 
0.9 

6:51 
2.1 

12:27 
0.7 

18:60 
2.5 

Th  22 

1:35 
0.7 

7:40 
2.3 

18:22 
0.6 

19:84 
2.7 

F   23 

2:05 
0.5 

8:14 
2.5 

14:05 
0.4 

20:10 
2.8 

S    24 

2:32 
0.4 

8:44 
2.6 

14:40 
0.3 

20:47 
2.9 

? 

S    25 

3:00 
0.2 

9:07 

2.8 

15:10 
0.3 

21:15 
2.9 

M   26 

3:25 
0.2 

9:34 
2.8 

15:36 
0.3 

21:40 
2.9 

'Tu  27 

1 

3:49 
0.2 

10:00 
2.9 

16:(M 
0.3 

22K)5 

2.8 

W   28 

4:15 
0.2 

10:26 
2.9 

16:36 
0.4 

22:30 
2.7 

A 

Th 

29 

4:40 
0.3 

10:55 
2.9 

16:55 
0.5 

22:65 
2.6 

iF 

30 

5:10 
0.4 

11:30 

2.8 

17:28 
0.6 

28:22 
3.4 

S 

31 

5:42 
0.5 

12:10 
2.6 

18:08 
0.7 

28:58 
2.2 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  1.5  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (>-)  sign  is  before  the  height,  in  which  case  subtract  it.  • 

The  time  used  is  Madras  Mean  Local  Civil,  for  the  meridian  80°  18'  E.;  O"*  is  midnight,  12»>  Is  noon:  all  hours  less  than  12  are 
In  the  forenoon  (a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is 8:47 p.m. 

#.  new  moon;  }),  Ist  quar.:  C.  ^"'1  moon:  (I.  3<l  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the  | 
equator:  A,  P,  moon  in  apogee  or  perigee.  I 
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MAY. 


Time  and  Height  of  High  and 


Low  WRte^. 


0:28 
•2.1 

1:40 
2.0 

3:14 
2.0 

4:44 

2.2 

5:49 
2.4 

0:21 
0.3 

1:09 
0.0 

1:55 
—0.2 

2:87 
-0.3 

3:'20 
—0.3 

4:08 
—0.1 

4:47 
0.1 

5:36 
0.3 

0:32 
2.2 

1:52 
2.0 

8:35 
2.0 

5:09 
2.0 

6:12 
2.2 

0.-08 
0.7 

0:48 
0.6 

1:18 
0.5 

1:48 
0.4 

2:15 
0.8 

2:42 
0.3 

3:09 
0.3 

3:38 
0.3 

4:11 
0.4 

4:47 
0  5 

5:28 
0.6 

0:22 
2.2 

1:27 
2.2 


6:88 
0.8 

7:51 
1.0 

9:25 
1.0 

10:53 
0.9 

12:02 
0.7 

6:42 
2.7 

7:29 
3.0 

8:13 
3.3 

8:57 
3.4 

9:42 
3.5 

10:27 
3.4 

11:15 
3.2 

12:05 
3.0 

6:32 
0.6 

7:42 
0.9 

9:11 
l.O 

10:43 
1.0 

12:03 
1.0 

6:53 
2.3 

7:25 

2  4 

7:50 
2.5 

8:13 
2.7 

8:38 
2.8 

9:06 
3.0 

9:38 
3.0 

10:10 

3  1 

10:48 
3.0 

11:29 
2.9 

12:15 
2.8 

6:18 
0.8 

7:23 
0.9 


13:30 
2.6 

14:37 
2.4 

15:62 
2.4 

17K)6 
2.5 

18:07 
2.7 

12:56 
0.4 

13:43 
0.2 

14:28 
0.1 

15:12 
0.1 

16:57 
0.1 

16:43 
0.2 

17:33 
0.4 

18:31 
0.6 

13:02 
2.7 

14  .-06 
2.5 

15:19 
2.3 

16:37 
2.3 

17:46 
2.3 

12:58 
0.9 

13:40 
0.8 

14:12 
0.8 

14:38 
0.8 

15:00 
0.7 

15:22 
0.7 

15:48 
0.7 

16:21 
0.5 

17:00 
0.5 

17:45 
0.5 

18:38 
0.5 

13:16 
2.7 

14:05 
2.5 


19:56 
0.8 

21:12 
0.8 

22:27 
0.7 

23:28 
0.5 


18:58 
2.8 

19:43 
2.9 

20:28 
3.0 

21:10 
2.9 

21:64 
2.8 

22:40 
2.7 

28:32 
2.6 


19:36 
0.7 

20:66 
0.9 

22:18 
0.9 

23:23 
0.8 


18:38 
2.4 

19:18 
2.4 

19:50 
2.4 

20:15 
2.3 

20:35 
2.3 

21»:58 
2.3 

21:26 
2.4 

21:69 
2.4 

22:38 
2.3 

23:26 
2.3 


19:37 
0.6 

20:40 
0.6 


JUNE. 


o 

8 


(L 

E 


Day  of — 


W.  Mo. 


E 


F 

S 
H 
M 
Tu 


1 
2 
3 

4 
5 


W!   6 
Th 
F 

S 


M 


8 
9 
10 
11 


Tu|l2 

W|l3 

Th  14 

F  !l5 


8 


16 
17 


M  18 
Tu  19 
W,20 
Th!21 
F  122 


S 


23 
24 


M   25 
Tu|26 


W 


27 


Th  28 
FI29 


30 


Time  and  Height  of  High  and 
Lr»w  Water. 


2:46 
2.2 

4K)3 
2.3 

6:13 
2.6 

6:12 
2.7 

0:34 
0.1 

1:26 
—0.1 

2:12 
—0.2 

2:57 
—0.2 

3:43 
-0.1 

4:82 

0.1 

6:18 
0.3 

0:18 
2.2 

1:20 
2.1 

2:61 
2.0 

4:13 
2.0 

6:27 
2.0 

6:19 
2.1 

om 

0.7 

0:38 
0.6 

1:13 
0.5 

1:47 
0.4 

2-20 
0.3 

2:52 
0.3 

3:28 
0.3 

8:68 
0.3 

4:36 
0.4 

6:18 
0.6 

0:11 
2.4 

1:08 
2.3 

2:15 
2.3 


.s:45 
1.0 

10:10 
0.9 

11:26 
0.8 

12:28 
0.6 

7:03 
8.0 

7:62 
8.8 

8:38 
8.4 

9:24 
3.6 

10:11 
8.4 

10:67 
8.8 

11:46 
8.1 

6:12 
0.6 

7:19 
0.9 

8:32 
1.1 

10:00 
1.2 

11:90 
1.2 

12:39 
1.1 

6:66 
2.3 

7:23 
2.4 

7:50 
2.6 

8:17 
2.8 

8:48 
3.0 

9:21 
3.1 

9:66 
3.1 

10:32 
3.1 

11:12 
3.1 

11J>4 
2.9 

6K)6 
0.7 

7.-04 
0.8 

8:12 
0.9 


15:13 
2.4 

16:21 
2.4 

17^24 
2.5 

18:21 
2.6 

1323 
0.5 

14:11 
0.3 

14:38 
0.2 

15:44 
0.2 

1632 
0.3 

17:22 
0.3 

1S:15 
0.5 

12:38 
2.8 

13:34 
2.6 

14:37 
2.4 


16:47 
0.4 

17:X2 
0.3 

18:20 
0.3 

12:42 
2-8 

13:35 
2.6 

14:38 
2.4 


21 :« 

i).h 

22:41 
0  4 

Z<V. 

(I  1 


2.7 

2y  V' 


21  > 
•I  " 

"•It, 

23^1 
2.4 


19-1,. 

0. ;"' 

213) 


15:48  22: 

2.2  U 

16:59  23 

•>  ■>  n 


17:56 
2.1 

13.-26 
1.0 

14:00 
1.0 

14r27 
0.9 

14:47 

0.8 

15:10 
0.7 

15:36 
0.6 


h;3 

2-1 

IVJP 
2.", 

19..t) 

2.1 

2M' 

20  4- 
2114 


]6:t><      21:Tti 
0.5 


•>f\\ 

23:1? 
2.4 


mi 

2D1^ 
0.4 

211'' 
0." 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flret  line  and  heights  on  the  second  line  of  e<ich  day 
a  compari.son  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  helgntB.  in  feet  and  tenths,  are  reckooi'C 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admindty  Charts  for  this  region,  ad'^ 
which  is  1.5  feet  below  mean  .sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chAn 
unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  u.sed  is  Madras  Mean  Local  Civil,  for  the  meridian  80°  18'  E.;  0»»  is  midnight.  12>>  is  noon;  all  hours  leas  than  12  «t? 
in  the  forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12give  the  times  after  noon:  forinst*ni^- 
15:47 is 3:47  p.m. 

0,  new  moon;  J),  1st  quar.;  Q,  full  moon:  (£,  3d  quar.;  K,  moon  on  the  equator;  N,  8,  moon  farthest  north  orsouth  of  tbK 
equator;  A,  P,  moon  in  apogee  or  perigee.  _ 
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1 

JULY, 

AUGUST. 

SEPTEMBER. 

c  Day of - 
S    W.  Mo. 

Time  and  Heiffht  of  High  and 
Low  Water. 

1 

>2 

Day  of— 

Time  and  Heigli 
Low  W 

5:3)      12:10 
2.6         0.9 

ttof  Hif 
ater. 

;h  and 

a 

C 

o 

Day  of— 

Time  and  Height  of  His 
Low  water. 

rhand 

W.  Mo. 
W      1 

S    W.  Mo. 

1 

1 

3:36 
2.4 

9:43 
1.0 

15:47 
2.3 

22:13 
0.4 

P 

nrt9 
'2.2 

23:55 
0.4 

S      1 

0:62 
0.4 

7:16 
2.9 

13:50 
0.5 

19:48 
2.6 

■     'M 

2 

4:47 
2.5 

11:02 
0.9 

16:55 
2.4 

23:18 
0.3 

S 

Th    2 

6:33 

2.8 

13:11 
0.7 

18:61 
2.3 

•  •        • 

•  •        ■ 

s 

2 

1:40 
0.2 

7:58 
8.0 

14:24 
0.4 

20:25 
2.6 

Tu 

3 

6:51 
2.7 

12:12 
0.8 

17:26 
2.4 

•  «         • 

•  •         ■ 

F     3 

0:51 
0.2 

7:25 
3.0 

13:68 
0.6 

19:44 
2.6 

o 

M 

3 

2:22 
0.1 

8:32 
3.1 

14:54 
0.2 

20:68 
2.7 

P  w 

1 

4 

0:10 
0.1 

6:44 
3.0 

13:10 
0.6 

18:66 
2.5 

o 

8 

4 

1:43 
0.1 

8:09 
8.2 

14:38 
0.4 

20:80 
2.6 

Tu 

4 

2:67 
0.1 

9:09 
3.1 

15:23 
0.1 

21:30 

2.8 

Th 

5 

1:02 
0.0 

7:34 
3.2 

14:00 
0.6 

19:46 
2.6 

S 

5 

2:28 
0.0 

8:60 
3.3 

16:16 
0.3 

21:11 
2.6 

£ 

W 

5 

3:32 
0.2 

9:44 
3.1 

16:56 
0.1 

22:04 
2.8 

s  '  F 

6 

1:62 
0.1 

8:20 
3.3 

14:45 
0.4 

20:34 
2.6 

M 

6 

3:10 
0.0 

9:29 
3.3 

16:51 
0.2 

21:62 
2.6 

Th 

6 

4.-06 
0.3 

10:17 
2.9 

16:29 
0.2 

22:38 
2.7 

S 

1 

7 

2:39 
-4).l 

9:06 
3.4 

16:29 
0.3 

21:21 
2.6 

Tu    7 

3:51 
0.1 

10:09 
3.2 

16:27 
0.2 

22:82 
2.6 

F 

7 

4:38 
0.4 

10:46 
2.7 

17:00 
0.3 

23:08 
2.6 

s 

8 

3.-25 
0.0 

9:50 
3.4 

16:13 
0.3 

22:08 
2.6 

W 

8 

4:30 
0.3 

10:46 
3.0 

17.-06 
0.3 

28:12 
2.6 

S 

8 

5:11 
0.6 

11:16 
2.6 

17:81 
0.6 

23:45 
2.6 

M     9 

4:10 
t).l 

10:34 
3.2 

16:68 
0.3 

22:67 
2.4 

E 

Th!   9 

1 

6:09 
0.6 

11:27 
2.8 

17:55 
0.4 

23:62 
2.4 

s 

9 

6:40 
0.8 

11:45 
2.3 

18:09 
0.7 

•  a           a 

•  ■            a 

Tu  10 

1 

4:55 
0.3 

11:19 
3.0 

17:46 
0.4 

23:50 
2.3 

F 

10 

5:50 
0.8 

12:08 
2.6 

1826 
0.6 

■         •        ■ 
•         ■         • 

A 

M 

10 

0:32 
2.4 

6:20 
LO 

12:16 
2.0 

18:66 
0.9 

W   11 

1 

5:42 
0.5 

12:04 
2.8 

18:35 
0.6 

•  •         • 

•  ■         • 

S 

11 

0:34 
2.2 

6:36 
1.0 

12:49 
2.3 

19:11 
0.7 

c 

Tu  11 

1 

1:30 
2.2 

7:16 
1.2 

13:01 
1.8 

19:67 
LO 

E'Th  12 

1 

0:47 
2.2 

6:35 
0.9 

12:64 
2.6 

19:26 
0.5 

C 

S  il2 

1:30 
2.1 

7:25 
1.2 

13:33 
2.0 

20:06 
0.9 

W 

12 

2:46 
2.1 

9:00 
1.4 

14:29 
L6 

21:27 
1.1 

C 

F 

13 

1:46 
2.0 

7:37 
1.1 

13:50 
2.3 

20:23 
0.7 

A 

M   13 

1 

2:44 
2.0 

8:53 
1.4 

14:38 
L8 

21K)9 
LO 

N 

Th 

13 

4:16 
2.1 

11:16 
L3 

17:04 

1.7 

22:63 
LO 

S 

14 

2:57 
2.0 

8:58 
1.2 

14:64 
2.1 

21:21 
0.8 

Tu  14 

1 

1 

4:07 
2.0 

11:20 
1.4 

16:11 
1.7 

22:21 
0.9 

F 

14 

6:26 
2.3 

12:16 
LI 

18:09 
2,0 

28:58 
0.8 

1 
S    15 

4:07 
2.0 

10:43 
1.8 

16:05 
2.0 

22:21 
0.9 

W   15 

5:20 
2.1 

12:87 
L3 

17:36 
L8 

23:26 
0.8 

8 

15 

6:17 
2.6 

12:52 
0.8 

18:53 
2.2 

a            a            ■ 
•            a            a 

A 

M 

16 

6:25 
2.0 

12:11 
L3 

17:11 
L9 

23:13 
0.8 

N 

Th  16 

6:11 
2.3 

13:13 
LI 

18:30 
2.0 

•         •         • 
«        •         • 

S 

16 

0:47 
0.6 

7:00 

2.7 

13:23 
0.5 

19:29 
2,5 

Tu 

17 

6:11 
2.2 

13:06 
L2 

18:05 
2.0 

23:59 
0.7 

F 

17 

0:18 
0.6 

6:55 
2.6 

13:37 
0.9 

19:10 
2.1 

M'l7 

1:30 
0.3 

7:40 
3.0 

13:63 
0.2 

20:04 
2.8 

w 

18 

6:48 
24 

13:40 
1.1 

18:48 
2.0 

•         •         • 

«         «         • 

S    18 

IKM 
0.5 

7:28 

2.8 

14K)0 
0.7 

19:45 
2.3 

• 

Tu  18 

2:06 
0.1 

8:19 
3.2 

14:31 
--0.1 

20:38 
3.0 

Th  19 

1 

0:40 
0.5 

7:19 
2.6 

14:02 
LO 

19:24 
2.1 

S    19 

1:46 
0.3 

8:02 
3.0 

14:28 
0.6 

20:17 
2.6 

E 

W 

19 

2:43 
0.0 

8:55 
3.3 

15:08 
—0.2 

21:16 
3.2 

N    F    20 

1:20 
0.4 

7:50 

2.8 

14:23 
0.8 

19:55 
2.2 

• 

M   20 

^^ 

8:39 
3.2 

14:66 
0.2 

20:54 
2.7 

Th 

20 

3:21 
—0.1 

9:30 
3.3 

15:42 
—0.2 

21:64 
8.2 

•  ,S 

21 

1:58 
0.8 

8:24 
3.0 

14:46 
0.6 

20:25 
2.3 

Tu  21 

2:68 
0.1 

9:15 
3.3 

16:29 
0.0 

21:81 

2.8 

F    21 

4:00 
0.0 

10:07 
8.2 

16:19 
—0.2 

22:30 
3.2 

s 

22 

2:34 
0.2 

9K)0 
3.1 

15:16 
0.5 

21:03 
2.4 

W  22 

3:34 
0.1 

9:61 
3.3 

16:06 
—0.1 

22:10 
2.9 

P 

S    22 

4:38 
0.1 

10:45 
3.0 

16:58 
0.0 

23:16 
3.0 

M 

23 

3:08 
0.2 

9:34 
3.2 

15:49 
0.3 

21:40 
2.5 

£ 

Th  23 

t 
1 

4:12 
0.1 

10:30 
3.2 

16:44 
—0.1 

22:49 
2.9 

S  '23 

> 

5:19 
"0.3 

11:26 
2.7 

17:42 
0.2 

a             a            a 
a            a             • 

Tu  24 

3:46 
0.2 

10:11 
3.2 

16:23 
0.2 

•22:22 
2.6 

F    24 

4:54 
0.2 

11:10 
3.0 

17:24 
0.0 

23:33 
2.7 

M   24 

0:04 

2.8 

6:09 
0.5 

12:14 
2.4 

18::M 
0.5 

W   25 

4:24 
0.3 

10:50 
3.1 

17:09 
0.1 

•23:07 
2.6 

S    25 

5:36 
0.4 

11:51 
2.8 

18:08 
0.2 

■            •           a 
•              a              • 

D 

Tu  25 

1:06 
2.6 

7:15 
0.9 

13:16 
2.1 

19:41 
0.8 

Th  26 

1 

5:06 
0.4 

11:32 
3.0 

17:54 
0.2 

23:54 
2.6 
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The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  1.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (—)  ^gn  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Madras  Mean  Local  Civil,  for  the  meridian  80°  18'  E.;  0^  is  midnight,  12'»  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.),all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.  m. 

0,  new  moon:  }).  1st  quar.;  O.  ^"^1  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 


MADRAS,  INpiA,  1900. 
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The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Charts  Tor  tnis  region,  and  which  is  1.0  foot 
below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus 
( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Colombo  Mean  Local  Civil,  for  the  meridian  79°  50'  E.;  0^  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.  m. 

0,  new  moon;  ^,  1st  quar.;  O.  'uH  moon;  ^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apc^ee  or  perigee. 
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17 

1:35 
1.9 

7:46 
0.1 

13:50 
1.8 

19:45 
0.0 

P 
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17 

2:15 
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8:35 
0.1 

14:30 
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20:17 
—0.1 

S 
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17 

2:40 
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0.1 

15«0       20:4-5 
1.6          u..' 

• 

Th 

18 

2:03 
2.1 

8:17 
0.0 

14:20 
1.8 

20:13 
—0.1 

s 

18 

2:60 
2.3 

9:08 
0.1 

15:05 
L6 

20:50 
—0.1 

Tu 

18 

3:17 
2.2 

9:85 
0.1 

15-JW       21  rJ.' 
1.6          0-1 

P 

Fll9 

2«3 
2.2 

8:48 
0.0 

14:49 
1.8 

20:41 
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s 

M 

19 

3:28 
2.2 

9:40 
0.2 

15:40 
1.5 

21:25 
0.0 

W 

19 

3:48 
2.1 

10:08 
0.1 

16:18       21  vi* 
1.5          O.i 

S    20 

1 

3:05 
2.2 

9:19 
0.1 

15:18 
1.7 

21:11 
-0.1 

Tu 

20 

3:58 
2.1 

10:18 
0.2 

16:17 
1.5 

22K)0 
0.2 

Th  20 

4:24 
1.9 

10:44 
0.2 
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1.5          0.4 
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3:38 
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0.0 
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1.3 

22:42 
0.4 
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0.2 
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1.4          O-fi 

1  M  i  22 

4:10 
2.0 

10:23 
0.3 

16:20 
1.5 

22:15 
0.1 

Th 

22 

5:09 
1.7 

11:36 
0.4 

17:50 
1.2 

23:36 
0.6 

3) 

S 

22 

5:35 
1.5 

12K)7 
0.8 

18:54     .    .    . 
1.3     .,    . 

S '  Tu  23 

4:44 
1.8 

11:00 
0.4 

16:49 
1.8 
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0.3 

1> 

F    23 
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0.6 
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•  •        ■ 

E 
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0.8 
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0.6 
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0.9 
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1.0 
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•  •         • 

•  ■         ■ 
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0.9 
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0.6 
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0.8 

8:10 
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14:58 
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JANUARY. 


c  Day  of— ; 

i  ; 

S  !  W.  Mo. 


Time  and  Heieht  of  High  and 
Low  Water. 


£ 


N 


M 

Tu 
W 

Th 
F 

S 

M 
Tu 
W 
Th 

F 

S  , 

§ 

M 

Tu 

W 

C'Th  18 

F    19 

S 

M 
Tu 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


20 
21 
22 
23 


\v;24 

Th  25 
F   26 

S  I  27 

I 

S  ^8 
M  29 
Tu  30 
W  31 


8:15 
10.9 

8:55 
10.0 

4:43 
9.1 

5:34 
8.3 

1:09 

5.8 

2:25 
5.8 

8:24 
5.4 

4K)5 
4.9 

4:40 
4.2 

5:14 
3.5 

5:45 
2.9 

0:20 
12.8 

0:55 
13.0 

1:30 
12.8 

2:05 
12.4 

2:44 
11.8 

3:27 
11.0 

4:14 
10.1 

5:10 
9.2 

0:42 
4.7 

2:09 
4.6 

3:20 
4.0 

4:17 
3.2 

5:05 
2.4 

5:48 
1.8 

0:20 
13.3 

0:57 
13.2 

1:32 
12.7 

2:06 
11.9 

2:40 
11.1 

3:15 
10.2 


9:43 
2.8 

10:37 
3.0 

11:37 
3.2 

12:39 
8.2 

6:40 

7.8 

7:58 
7.6 

8:55 
7.8 

9:42 
8.2 

10:24 
8.7 

11:00 
9.2 

11:40 
9.7 

6:20 
2.3 

6:58 
1.9 

7:28 
1.5 

8:06 
1.8 

8:50 
1.8 

9:48 
1.4 

10:41 
1.7 

11:51 
1.7 

6:24 

8.7 

7:47 
8.5 

9:03 
9.0 

10:08 
9.6 

10:57 
10.1 

11:43 
10.6 

6:28 
1.4 

7:06 
1.2 

7:40 
1.4 

8:16 
1.5 

8:54 
1.9 

9:31 
2.4 


15:44 
8.2 

16:44 
7.5 

18:00 
7.1 

19:28 
7.8 

18:85 
3.0 

14:22 
2.6 

15:02 
1.9 

15:38 
1.1 

16:14 
0.3 

16:50 
—0.8 

17.-27 
-0.7 

12:16 
10.0 

12:65 
10.2 

13:37 
10.1 

14:20 
10.0 

15:08 
9.6 

16:08 
9.1 

17:10 
8.7 

18:35 

8.8 

13:04 
1.4 

14:12 
0.8 

15:15 
0.0 

16:08 
—0.6 

16:55 
—0.9 

17:39 
—0.9 

12:25 
10.7 

13:06 
10.5 

13:48 
10.1 

14:27 
9.6 

15:10 
8.9 

15:55 
8.1 


21:25 
3.3 

22:24 
4.5 

23:40 
5.3 


20-45 
7.9 

21:85 

8.7 

22:10 
9.5 

22:42 
10.6 

23:15 
11.6 

23:47 
12.8 


18:03 
—0.8 

18:48 
—0.5 

19:23 
0.1 

20:07 
1.0 

20:55 
2.0 

21:52 
3.2 

23:10 
4.2 


20:08 
9.5 

21:20 
10.5 

22:14 
11.6 

23:00 
12.4 

23:40 
13.0 


18:18 
—0.6 

18:58 
0.0 

19:35 
0.9 

20:10 
2.0 

20:46 
3.0 

21:22 
4.1 


FEBRUARY. 


s  IDaj'of— 

8' 
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W. 


Mo. 
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$  Th 
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F 
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M 

Tu 

W 

Th 

F 

S 

M 

BLTu 


O 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


W 

Th  15 
f|i6 


s 


s 

17 

s 

18 

M 

19 

Tu  20 

W  21 

Th  22 

F    23 


Time  and  Height  of  High  and 
Low  Water. 


E 


S 
M 


24 
25 
26 


Tu  27 


W 


28 


3:46 
9.2 

4:20 
8.4 

biOO 
7.6 

1:20 
5.9 

2:48 
5.9 

8:40 
5.2 

4:18 
4.2 

4:54 
3.2 

5:25 
2.2 

0:00 
12.9 

0:35 
13.1 

1:10 
13.1 

1:46 
12.7 

2:25 
11.9 

8:04 

n.o 

3:48 
9.9 

4:42 
8.9 

0:25 
5.0 

2:00 
4.8 

8:16 
4.1 

4:11 
8.1 

4.56 
2.2 

5:35 
1.6 

0:00 
12.5 

0:35 
12.3 

1:05 
12.0 

1:36 
11.5 

2:05 
10.8 


10:14 
2.8 

11:00 
8.2 

12K)3 
8.3 

6:16 
7.2 

7:58 
6.9 

7.6 

lOKX) 
8.5 

10:45 
9.8 

11:25 
10.2 

6:00 
1.8 

6:38 
0.6 

7:08 
0.2 

7:44 
0.0 

8:28 
0.3 

9:14 
0.7 

10:12 
1.8 

11:20 
2.3 

5:56 
8.1 

7:84 
7.9 

9:00 
8.5 

10:02 
9.3 

10:52 
10.0 

11:35 
10.6 

6:08 
1.0 

6:39 
0.9 

7:09 
0.8 

7:39 
1.0 

8:07 
1.3 


16:46 
7.5 

17:46 
7.2 

19:20 
7.8 

13:12 
3.1 

14:12 
2.6 

15:06 
1.6 

15:60 
0.8 

16:34 
0.0 

17:14 
—0.6 

12K)4 
10.9 

12:45 
n.2 

13:25 
11.4 

14:08 
11.8 

14:55 
10.7 

15:46 
10.0 

16:47 
9.3 

18:10 
8.9 

12:39 
L9 

14:00 
1.6 

15:07 
1.1 

16:02 
0.5 

16:48 
0.2 

17:29 
0.0 

12:14 
10.9 

12:50 
10.8 

13:27 
10.7 

14:01 
10.2 

14:37 
9.6 


22:05 
5.1 

23:24 

5.8 


20:45 
7.9 

21:37 
9.0 

22:15 
10.2 

22:51 
11.4 

23:24 
12.3 


17:55 
—0.8 

18:35 
—0.7 

19:14 
0.0 

19:56 
0.7 

20:43 
1.9^ 

21:37 
3.2 

22:40 
4.4 


19:47 
9.2 

21:06 
10.1 

22:00 

n.o 

22:44 
11.7 

23:25 
12.3 


18:06 
0.2 

18:40 
0.7 

19:14 
1.2 

19:42 
2.1 

20:10 
3.0 


MARCH. 


N 


Day of— 


W.  iMo. 


Time  and  Height  of  High  and 
Low  Water. 


C 
£ 


Th 
F 

S 

s 

M 

Tu 

W 

Th 
F 

S 

M 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


Tu  13 

i 

W|14 
Th  15 


£ 


F 

S 

M 
Tu 
W 
Th 

F 

S 

s 

M 


16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 


Tu  27 

W  28 

Th  29 

F    30 


S 


31 


2:33 
10.0 

2:59 
9.2 

8:24 
8.5 

3:54 

7.8 

4:56 
7.1 

1-52 
5.9 

8:00 
4.9 

3:44 
8.7 

4:20 
2.5 

4:56 
1.2 

5:30 
0.2 

0:10 
12.9 

0:48 
13.0 

1:24 
12.5 

2Ktt 
11.7 

2:44 
10.7 

8:29 
9.5 

4:25 
8.5 

0:07 
4.7 

1:52 
4.4 

8:04 
8.6 

3:56 
2.6 

4:35 
L8 

5:10 
1.2 

5:40 
0.8 

0:06 
11.5 

0:36 
11.2 

1:05 
10.8 

1:32 
10.2 

1:57 
9.6 

2:23 
9.0 


8:35 
1.8 

9:06 
2.2 

9:40 
2.6 

10:34 
3.0 

11:55 
3.2 

6:58 
6.9 

8:37 
7.4 

9:88 
8.5 

10:25 

9.8 

11:08 
10.9 

11:48 
11.8 

6:07 
—0.6 

6:42 
—1.0 

7:20 
—1.0 

8:05 
—0.5 

8:50 
0.2 

9:42 
1.1 

10:62 
1.9 

5:45 
7.7 

7:28 
7.7 

8:56 
8.3 

9:55 
9.3 

10:40 
10.1 

11:22 
10.7 

11:58 
11.0 

6:06 
0.6 

6:33 
0.5 

7:00 
0.6 

7:25 
0.9 

7:52 
1.2 

8:20 
L6 


15:14 
9.0 

15:49 
8.5 

16:34 
8.0 

17:43 

7.7 

19:23 
7.9 

13:24 
2.9 

14:34 
2.2 

15-28 
1.8 

16:15 
0.4 

17:00 
—0.2 

17:41 
-0.5 

12:80 
12.3 

13:10 
12.6 

13:54 
12.3 

14:40 
11.6 

16:31 
10.8 

16:30 
9.9 

17:45 
9.3 

12:20 
2.4 

13:47 
2.4 

14:67 
2.1 

15:54 
1.6 

16:37 

i.a 

17:20 
1.1 

17:50 
1.1 

12:32 
11.2 

13:05 
11.0 

13:37 
10.7 

14K)8 
10.4 

14:40 
9.9 

15:10 
9.5 


20:38 
3.9 

21:10 
4.7 

21:48 
5.5 

23:20 
5.9 


20:44 

8.8 

21:35 
9.9 

22:17 
11.0 

22:55 
11.9 

23:32 
12.6 


18:24 
—0.5 

19:04 
0.0 

19:46 
1.0 

20:82 
2.1 

21:26 
3.4 

22:30 
4.3 


19:19 
9.2 

20:40 
9.8 

21:36 
10.4 

22:22 
11.0 

23:00 
11.2 

23:34 

11.4 


18:21 
1.4 

18:50 
1.9 

19:18 
2.6 

19:43 
3.2 

20:12 
3.9 

20:44 
4.4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  helghta  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenth.s,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  6.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus (—)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Bombay  Mean  Local  Civil,  for  the  meridian  T2P50'  E.;  0«»  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance. 
15:47  Is  8:47  p.m. 

#,  new  moon:  ^,  Ist  quar.;  O.  'uU  moon;  C,  3d  quar.:  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P.  moon  in  apogee  or  perigee. 
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AP 

RIL. 

dHeifh 
Ix)wW 

8:80 
2.1 

It  of  HI 
ater. 



h 



Time  an 

3:14 
7.7 

iY. 

d  Heiffht  of  High  and 
Low  Water. 

JUNE. 

Time  and  Height  of  High  and 
Low  water. 

a  Day  of— 
^.    W.  Mo. 

Time  an 

1 

2:r.O 

S.2 

ghand 

c  Day  of— 

g    W.  Mo. 

3),Tu    1 

• 

S 

2 

Day of— 
W.  Mo. 

.    1 

15:50 
9.0 

21:22 
5.0 

9:10 
2.6 

16:16 
9.6 

22:26 
4.6 

F 

1 

5:30 
7.9 

11:26 
3.5 

17:60 
9.6 

•        ■       • 

1         S:2.') 
7.7 

9:40 
2.7 

16:48 
8.6 

22:40 
5.3 

W     2 

1 

4:20 
7.3 

10:21 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  fini  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water  The  heignts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  refrion,  and 
which  i.s  6.0  feet  below  mean  sea  level.  To  nnd  the  depth  of  w^ater,  add  the  tn^^nlar  height  to  the  soundings  given  on  the  chait. 
unless  a  minus  ( - )  sign  is  before  the  height,  in  which  case  subtract  It. 

The  time  used  is  Bombay  Mean  Local  Civil,  for  the  meridian  ITP  W  £.;  0»>  i.s  midnight,  12>>  is  noon;  all  hours  lens  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  timesaftcr  noon;  for  instance. 
15:47  is  3:47 p.m. 

#,  new  moon;  ^,  Ist  quar.;  Q.  '"^1  moon;  f[  8d  quar.;  £,  moon  <m  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


BOMBAY  (Apollo  Bandar),  INDIA,  190e. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heightn  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  6.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  tne  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Bombay  Mean  Local  Civil,  for  the  meridian  72*^  60'  E.;  O*"  Is  midnight,  12i»  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.  m. 

#.  new  moon:  }),  1st  quar.:  r<.  full  moon;  (J,  3d  quar.;  E,  m«M)ii  on  the  equator:  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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5:58 

—1.5 

0:10 
7.1 

0:50 
6.5 

1:38 
5.9 

2:43 
6.2 

4:23 
4.7 

0:22 

2.7 

1:27 
2.1 

2:16 
1.4 

2:56 
0.9 

3:28 
0.5 

3:57 
0.2 

4:24 
0.0 

4:50 
—0.2 

5:13 
—0.2 

5:36 
—0.2 

6:01 
—0.1 

0:05 
5.7 

0:40 
5.4 


7:42 
0.7 

8:31 
1.1 

9:47 
1.4 

11:31 
1.4 

6:40 
4.9 

7:45 
5.6 

8:38 
6.4 

9.26 

7.1 

10:10 
7.6 

10:56 
7.9 

11.42 
7.9 

12:30 
7.6 

6:38 
—1.2 

7:26 
-0.7 

8:28 
0.0 

9:33 
0.6 

10:55 
1.2 

6:01 
4.8 

7:18 
5.1 
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5.6 
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9:43 
6.5 

10:20 
6.6 
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6.7 
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6.7 
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6.5 

12:57 
6.4 

6:32 
0.1 
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0.4 


14:47 
6.3 

16:04 
5.2 

17:30 
5.4 

18:42 
6.8 

12:53 
1.1 

13:54 
0.7 

14:47 
0.4 

15:33 
0.2 

16:19 
0.1 

17:03 
0.4 

17:47 
0.8 

18:30 
1.4 

13:22 
7.2 

14:18 
6.7 

15:24 
6.2 

16:38 
5.9 

17:58 
5.9 

12:14 
1.4 

13:24 
L5 

14:18 
1.3 

15:02 
1.3 

15:40 
1.4 

16:16 
1.6 

1(;:47 
1.7 

17:20 
2.0 

17:47 
2.3 

18:14 
2.6 

18:43 
2.9 

13:34 
6.2 

14:23 
6.0 


20:14 
3.6 

21:10 
8.7 

23:52 
3.4 


19:37 
6.3 

20:22 
6.8 

Ll:01 
7.2 

21:38 
7.6 

22:16 

7.8 

22:58 
7.7 

23:31 
7.5 


19:20 
2.0 

20:20 
2.6 

21:32 
3.0 

22:67 
3.1 


19:08 
6.1 

19:54 
6.3 

20:34 
6.4 

21:08 
6.5 

21:38 
6.7 

22:06 
6.6 

22:82 
6.5 

22:58 
6.8 

23:14 
6.1 

23:37 
6.9 


19:22 
8.2 

20:18 
8.8 


JUNE. 


Da  v  of 

•    Time  and  Height  of  High  and 

^.    W.  Mo.  Low^Vater. 


1 

4:19 
4.6 

lOKW 
2.0 

16:46 
6.3 

23-;?2 

1.3 

2 

6:51 
5.1 

11:36 
2.3 

17:44 
6.5 

•  •        ■ 

•  ■        ■ 

3 

0:30 
0.6 

7:06 
5.7 

12:56 
2.3 

1S:40 

8:06 
6.3 

8:58 
7.0 

9:49 
7.5 

10:35 

7.8 


13:66 
2.2 

14:60 
2.1 

16:41 
2.0 

16-.30 
2.0 

17:25 
2.0 

18:10 
2.1 

19:03 
2.1 


19:as 

6.S 

20r2H 
7.1 

21  .-07 
7.1 

22.1t3 
7.1 

21:50 
7.0 

23:«) 
6.5 


20.1)t» 

21*1 
±1 

22.-05 
l.d 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  daf : 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  leckooed 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  ttds  reiKlon,  and 
which  is  3.7  feet  below  mean  sea  IcTel.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Karachi  Mean  Local  Civil,  for  the  meridian  66°  58'  £.;  0>>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  in.<«taxtce, 
15:47  is  3:47  p.  m. 

#,  new  moon;  J),  Ist  quar.;  Q,  full  moon;  ([^,  3d  quar.:  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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7.9 

17:80 
1.3 

28:19 
6.5 

Th 

6 

6:42 
0.6 

11:65 
7.2 

18:10    .    .    . 
0.4  ^.    .    .  ; 

.s 

7 

4:19 
—2.0 

11:10 
7.8 

17:01 
2.0 

22:38 
6.7 

Tu 

7 

5:29 
—0.7 

12:01 
7.8 

18:18 
1.1 

•  •         • 

•  •         • 

F 

7 

0:19 
6.2 

6:14 
L2 

12:20 
6.8 

18:45 
0.6 

S 

8 

5:05 

—1.8 

11:51 
8.0 

17:51 
1.8 

28:29 
6.4 

W 

8 

0:06 
6.2 

6:08 
-0.1 

12:86 
7.6 

18:65 
LI 

S 

8 

0:57 
5.7 

6:45 
1.9 

12:45 
6.3 

19:20 
0.9 

M 

9 

5:49 
—1.2 

12:32 
7.9 

18:40 
1.8 

•  •         • 

•  •         • 

E  Th 

9 

0:50 
5.8 

6:45 
0.7 

13:10 
7.0 

19:80 
L2 

S     9 

1 

1:38 
5.3 

7:12 
2.5 

13:05 
6.9 

19:54  t 
L2, 

'Tu 

10 

0:20 
6.0 

6:38 
—0.5 

13:16 
7.7 

19:27 
1.7 

F 

10 

1:85 
5.4 

7:20 
1.6 

18:44 
6.6 

20:20 
1.3 

A  M 

1 

10 

2:26 
4.9 

7:45 
8.2 

18:86 
5.5 

20:33  ' 
L4 

W 

11 

1:14 
5.4 

7:17 
0.3 

13:57 
7.8 

20:26 
1.6 

S 

11 

2:26 
4.9 

7:59 
2.4 

14:15 
6.2 

21:09 
L5 

(C 

Tu 

11 

8:82 

4.7 

8:81 
3.7 

14:10 
6.1 

21:35 
1.6 

E  Th 

12 

2:14 
5.0 

8:08 
1.2 

14:40 
6.8 

21:19 
1.6 

(C    S 

12 

8:81 
4.6 

8:41 
3.2 

14:46 
5.7 

22.-03 
L4 

W 

12 

5:02 
4.6 

10:48 
8.7 

15:10 
4.6 

22:58  I 
L6 

1 

13 

3:18 
4.7 

8:53 
2.1 

l.i:22 
6.4 

22:15 
1.5 

AM 

13 

4:60 
4.4 

10:00 
3.6 

15^27 
5.8 

23:05 
L5 

N.Th'l3 

i      1 

6:22 
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5.0 
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N 
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7.7 
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—0.4 
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20 
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9:49 
6.6 
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6.7 
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3:47 
—0.7 
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7.5 
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L4 
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6.5 
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4:49 
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10:55 
7.7 
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—0.6 
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3:28 
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10:20 
7.0 
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—0.5 
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24 
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-0.7 
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6.0 
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0.6 
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26 
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0.8 

E.  F 

27 

1:21 
5.6 

1 

7:19 
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0.4 
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4.9 
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28 
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The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  hcignts,  in  feet  and  tenths,  are  reckoned 
from  Slean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  8.7  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  tne  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Karachi  Mean  Local  Civil,  for  the  meridian  66°  58'  £.;  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.  m. 

0,  new  moon;  }),  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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E,-F    27 

S  ;28 
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29 
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Tu  31 


Time  and  Height  of  High  and 
Low  Water. 


8:S2  8:17  14:48  22:14 

2.7  1.8  4.8  —0.1 

5K)2  9:32  15:44  23:09 

8.1  2.2  5.0  —0.8 

6:11  10:45  16:39  23:58 

3.5  2A  5.1  —1.6 

7.-06  11:49  17:32  .    .    . 

3.9  2.4  5.2  ..    . 

0:46  7:55  12:46  18:24 

—2.0  4.3  2.4  5.3 

1:30  8:37  13:40  19:12 

—2.2  4.5  2.3  5.2 

2:15  9:20  14:33  20:00 

—2.2  4.7  2.2  5.0 

2:58  9:58  15:26  20:48 

— L9  4.9  2.0  4.6 

3:37  10:37  16:22  21:39 

—1.4  4.9  L9  4.1 

4:16  11:17  17:22  22:81 

—0.9  4.9  L8  3.6 

4:55  12:00  18:29  23:30 

—0.2  4.8  1.7  8.0 

5:38  12:40  19:35  .    .    . 

0.5  4.6  1.6  .    .    .' 

0:46  6:22  13:20  20:50 

2.5  1.2  4.3  1.8 

2:32  6:55  14:00  22:00 

2.3  1.8  4.2  1.1 

4:42  7:36  14:38  22:50 

2.3  2,2  4.1  0.7 

15:18  28:25 

4.0  0.3 

16K)8  23:54 

4.1  —0.1 

7:28  11:15  16:50  .     .    . 

3.3  2.9  4.2  .     .     . 

0:20  7:47  12:06  17:30 

—0.5  3.5  2.8  4.3 

0:48  8:07  12:50  18:10 

—0.8  3.9  2.7  4.4 

1:19  8:25  13:32  18:50 

—1.1  4.2  2.4  4.5 

1:50  8:50  14:12  19:34 

—1.3  4.4  2.8  4.5 

2:24  9:20  14:56  20:15 

—1.3  4.6  2.1  4.4 

2:58  9:55  15:40  21:02 

—1.2  4.8  1.8  4.3 

3:36  10:28  16:30  21:55 

—0.8  4.9  1.5  4.0 

4:18  11:05  17:16  22:55 

—0.3  4.9  1.2  3.6 

5:00  11:40  18:14  .    .     . 

0.4  4.8  0.9  ..     . 

0:05  5:43  12:24  19:23 

3.1  1.0  4.8  0.6 

1:39  6:32  13:12  20:40 

2.7  1.7  4.7  0.3 

3:37  7:40  14:11  21:54 

2.7  2.2  4.7  —0.2 

5:17  9:11  15:15  22:57 

3.0  2.6  4.7  —0.8 
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AUGUST. 


Time  and  Height  of  High  and 
Low  water. 


6:20  10:40  16:20  23:50 

3.5  2.7  4.9  —1.3 

7:05  11:50  17:20  .    .    . 

4.2  2.6  4.9  •.    . 

0:86  7:45  12:46  18:16 

—1.6  4.5  2.4  4.9 

1:20  8:20  13:36  19:10 

—1.8  4.6  2.2  4.9 

2:00  8:52  14:22  19:55 

—1.7  4.8  L8  4.8 

2:35  9:21  15:06  20:42 

—1.3  4.9  1.5  4.4 

3:10  9:54  15:55  21:27 

—0.9  5.0  1.3  4.0 

3:43  10:28  16:43  22:14 

—0.4  4.9  1.2  3.6 

4:20  11:00  17:25  28:04 

0.2  4.8  L2  3.1 

4:51  11:30  18:17  ... 

0.8  4.5  '      1.8  ..     . 

0.00  5:15  12:00  19:20 

2.6  1.4  4.3  L2 

1:27  5:81  12:82  20:85 

2.4  1.9  4.1  1.1 

13:13  21:38 

8.9  0.9 

14:15  22:30 

3.8  0.5 

15:20  28:10 

3.8  0.1 

7:00  11:18  16:25  23:44 

3.3  8.0  3.8  —0.2 

7:12  12KJ5  17:17  .    .    . 

3.8  2.7  4.1  ..     . 

0:20  7:24  12:45  18:05 

—0.6  4.2  2.4  4.8 

0:88  7:45  13:22  18:51 

—0.9  4.4  2.0  4.5 

1:29  8:11  14  KX)  19:85 

—1.0  4.7  1.5  4.6 

2K)5  8:41  14:38  20:21 

— LO  4.9  1.1  4.6 

2:40  9:14  15:21  21:08 

—0.8  5.1  0.7  4.5 

3:22  9:46  16:00  22:00 

—0.4  5.1  0.4  4.2 

4:00  10:20  16:48  22:54 

0.2  5.0  0.2  3.8 

4:45  11:00  17:44  23:58 

0.9  4.9  0.1  3.2 

5:24  11:45  18:50  .    .     . 

1.5  4.7  0.1  ..     . 

1:35  6:17  12:35  20:10 

3.0  2.2  4.5  0.0 

8:50  7:40  13:42  21:82 

3.0  2.7  4.8  —0.2 

5:24  9:87  15K)8  22:45 

3.3  2.9  4.2  —0.5 

6:14  11:08  16:22  23:38 

8.7  2.7  4.2  —0.8 

6:50  12:06  17:28  .    .    . 

4.1  2.4  4.3  ..    . 
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Time  and  Height  of  High  and 
Low  Water. 


F  28 
S  29 
S'30 


0:24 
—1.0 

1:04 
—1.0 

1:36 

—0.8 

2:08 
—0.5 

2:44 
—0.2 

8:15 
0.3 

3:40 
0.8 

4:W 
1.3 

4:29 
1.7 

0:14 
2.6 

2:12 
2.5 

12:55 
3.5 

5:50 
3.2 

6:00 
3.5 

6.12 
3.9 

6:85 
4.2 

0:28 
—0.4 

1:05 
—0.5 

1:47 
—0.4 

2:26 
—0.1 

3:05 
0.2 

3:44 
0.8 

4:25 

1.5 

0:00 
3.5 

1:39 
3.2 

8:48 
3.4 

5:02 
3.7 

5:47 
4.0 

6:15 
4.3 

0:10 
-0.1 


7:20 
4.4 

7:46 
4.7 

8:10 

4.8 

8:35 
4.9 

9:08 
4.9 

9:30 

4.8 

10:00 
4.7 

10:22 
4.5 

10:50 
4.2 

4:47 
2.1 

5:30 
2.4 


21:20 
0.7 


9:50 
3.0 

11:10 
2.7 

11:50 
2.4 

12:26 
1.7 

7:00 
4.7 

7-.80 
5.0 

8:00 
5.2 

8:38 
5.2 

9:11 
5.2 

9:46 
5.1 

10:25 
4  9 

5:14 
2.1 

6:20 
2.5 

8:18 
2.9 

10:22 
2.2 

11:30 
2.3 

12:13 
1.8 

6:42 
4.5 


12:52 
2.0 

13:32 
1.6 

14K)9 
1.1 

14:47 
0.8 

15:18 
0.6 

15:50 
0.6 

16:28 
0.6 

17:10 
0.7 

17:54 
0.8 

11:15 
3.9 

11:50 
3.7 


14:45 
3.3 

16:10 
3.5 

17:15 
3.8 

18:04 
4.2 

13:02 
1.1 

13:40 
0.5 

14:12 
-0.1 

14:50 
—0.4 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Ix)w  Water  Springs,  which  Is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  0  minus  ( — )  sign  is  before  the  height,  in  which  ca.se  subtract  it. 

The  time  used  is  Aden  Mean  Local  Civil,  for  the  meridian  44°  59'  E.;  O**  is  midnight,  12t»  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instnnce, 
15:47  is 3:47 p.m. 

#,  new  moon:  3).  Ist  quar.;  O.  'ull  moon;  t£,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heigh t8  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  arc  reckoned 
from  Mean  Low  Water  Sprmgs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  »  minus  (— )  sign  is  before  the  height,  In  which  case  subtract  it. 

The  time  used  is  Aden  Mean  Local  Civil,  for  the  meridian  44°  59'  E.;  0»«  is  midnight,  12«>  Is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  183:47  p.m. 

#,  new  moon:  }),  Ist  quar.;  O.  full  moon;  i£.  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
e<iuator;  A,  P,  moon  in  apogee  or  perigee. 
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CAPE  TOWN  (Table  Bay),  AFRICA,  1906. 
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0.1 

22:46 
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0.7 

21:10 
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2:00 
1.3 

8:16 
L2 

4:28 
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5:26 
0.6 

O.-OO 
4.4 

0:51 
4.6 

1:40 

4.8 

2:27 

4.8 

3:13 

4.8 

4:00 
4.6 

4:48 
4.3 

5:40 
4.0 

0:28 
0.9 

1:32 
1.1 

2:41 
1.2 

3:50 
1.3 

4:51 
1.2 

5:41 
1.1 

0K)2 
3.8 

0:45 
3.9 

1:22 
3.9 

1:56 
4.0 

2:25 
4.1 

3:00 
4.1 

3:34 
4.0 

4:11 
4.0 

4:55 
8.9 

6:40 
3.8 

0:30 
0.8 

1:30 
0.9 


8:06 
3.3 

9.-29 
3.4 

10:41 
8.6 

11:41 
3.9 

6:18 
0.3 

0.0 

7:68 
—0.2 

8:40 
—0.2 

9::28 
—0.2 

10:12 
0.0 

11:00 
0.3 

11:53 
0.6 

6:40 
3.7 

7:46 
3.4 

9K)2 
3.3 

10:16 
3.3 

11:18 
3.3 

12:08 
3.4 

6:24 
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7:00 
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7:31 
0.6 

8:07 
0.5 

8:20 
0.5 

9:14 
0.4 

9:60 
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10:25 
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11:08 
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11:53 
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14^24 
L8 

15:40 
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17:46 
0.7 

12:34 
4.2 
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4.8 

15:40 
4.7 

16.-25 
4.6 

17:17 
4.4 

18:14 
4.1 

12:50 
0.9 

13:56 
1.2 

15:04 
1.3 

16:11 
1.3 

17:10 
1.3 

18:00 
1.2 

12.46 
3.6 

13:20 
3.7 

13:50 
3.8 

14:20 
4.0 

14:51 
4.1 

15:25 
4.2 

UKM 
4.3 

16:42 
4.2 

17:26 
4.2 

18:16 
4.1 

12:45 
1.0 

13:45 
1.1 


20:50 
3.6 

22:00 
3.8 

23:02 
4.1 


18:40 
0.4 

19:30 
0.3 

20:17 
0.1 

21 :0^ 
0.1 

21  :.VJ 

0.2 

22:40 
0.4 

23::»J 
0.7 


19:12 

:?.y 

2t»;15 
:i7 

2ir20 
3.6 

22-20 
3.6 

23:14 
3.6 


18:42 
1.2 

19:1> 
1.1 

19-.51 
1.0 

iOrii 
0.8 

20:56 
0.7 

21:32 
0.7 

22:0< 
0.7 

'il.H) 
0.7 

23:37 

O.K 


19:10 
4.0 

20:12 
3.9 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  e«ich  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights.  In  feet  and  tenths,  are  r^ckonei] 
from  Mean  Ix)w  Water  Springs,  which  is  apim)ximalely  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  rcfion  and 
which  is  2.3  feet  below  mean  .sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  c^art, 
unle!<Ha  minu.s  ( — )  sign  is  l>efore  the  height,  in  which  case  subtract  it. 

The  time  UR*d  is  Cape  Town  Mean  LocaI  Civil,  for  the  meridian  18°  25'  E.:  0^  i.s  midnight,  12>«  is  noon:  all  hours  less  than 
12  are  in  the  foreno<m  (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)and  when  diminished  by  12  give  the  times  after  ii<x»n:  for 
instance,  15:47  is  :^:47p.  m. 

0,  new  moon;  }),  1st  quar.;  O.  full  moon;  (J,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee.  j 
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The  tides  are  placed  in  the  order  of  cxicurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  eiich  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  TJie  heignts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.3  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (-)  sign  is  before  the  height,  in  which  ca-st'  subtract  it. 

The  time  used  is  Cape  Town  Mean  IxK>al  Civil,  for  the  meridian  18°  25'  E.:  O*"  is  midnight.  12»"  is  noon:  all  hours  less  than 
12  are  in  the  forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  ncnm:  for 
instance,  15:47  is  8:47  p.  m. 

#,  ner'moon;  }),  1st  quar.;  C.  f"U  moon:  (^.  3d  <iuar.;  E.  moon  on  the  e<iuator;  N,  .**,  moon  farthest  north  or  south  of  the 
eqtiator;  A,  P,  moon  in  apogee  or  perigee. 
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Tu 

11 

|\V 

12 

Th 

13 

p    s 

§ 

I 

s'm 


14 
15 
16 
17 


Tu  18 
W  19 
Th  20 


F 


21 


3)    S  122 


e!  § 

Tu 
W 


23 
24! 
25 
26 


Th  27 


A    F 

S 

I 

O    9 
n'm 


28 
29 
30 
31 


2:04 
4.1 

2:81 
4.1 

2:69 
4.1 

8:27 
4.1 

8:57 
4.1 

4.0 

5:17 
8.8 

6.-08 
8.7 

0:41 
1.8 

1:61 
1.4 

3:06 
1.8 

4:20 
1.1 

6:22 
0.9 

0:10 
4.1 

0:69 
4.4 

1:48 
4.7 

2:30 

4.8 

8:15 

4.8 

4K)0 
4.7 

4:50 
4.6 

6:48 
4.8 

0:21 
0.7 

1:26 
1.0 

2:84 
1.2 

8:47 
1.8 

4:65 
1.3 

5:61 
L2 

0:40 
8.6 

1:17 
8.7 

1:47 
8.9 

2:16 
4.0 


8H)4 
0.7 

8:30 
0.7 

8:69 
0.7 

9:28 
0.8 

10H» 
0.9 

1.0 

11:23 
1.1 

12:20 
1.3 

7K)9 
3.6 

8:20 
8.6 

9:30 
3.7 

10:36 
3.9 

11:88 
4.2 

6:15 
0.6 

7K)6 
0.4 

7:68 
0.1 

8:40 
0.1 

9.-27 
0.1 

10:18 
0.3 

11:08 
0.5 

11:58 
0.8 

6:41 
4.0 

7:43 
8.8 

8:60 
8.6 

lOHX) 
3.6 

11:00 
3.6 

11:68 
3.7 

6:88 
1.1 

7:17 
1.0 

7:50 
0.9 

8:18 
0.8 


14.-08 
4.8 

20:19 

a.3 

14:35 
4.2 

20:47 
0.4 

15:02 
4.1 

21:15 
0.5 

15:30 
4.0 

21:47 
0.6 

16:08 

3.8 

223) 
0.7 

16:40 
3.6 

22ift 

o.» 

1725 
3.5 

23:C 
1.1 

18r20 
8.3 

•  ■      ■ 

•  ■      • 

13:31 
1.3 

19-JS 
3.2 

14:46 
1.3 

20:.>i 
3.2 

15^59 
1.1 

22:13 
3.4 

17K» 
0.8 

2S::*: 

17:55 
0.4 

m         ■         • 
•         ■        • 

1227 
4.5 

13:16 
4.7 

14:03 

4.8 

14:48 

4.8 

15:35 
4.7 

1622 
4.4 

17:13 
4.1 

18:10 
3.8 

13:00 
LO 

14.-09 
1.2 

1528 
L3 

16:33 
1.3 

17:30 
1.1 

18:15 
0.9 

12:38 
3.9 

18:16 
4.0 

13:61 
4.0 

1420 
4.1 


1»:43 
0.1 

19:29 

-t'.l 

•20:].i 

21. -K 
—0.3 

21:1* 

-0,1 

22:*> 
0.1 

O.i 


19:14 
3.=- 

20:26 
il.3 

■21:47 

3  J 

c-oo 

:iS 

21:51 
5.4 


lvj>4 

3Mil 
0.1 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  d«y. 
>i  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckon«ft. 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  ana 
which  is  2.3  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  cbari 
unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cape  Town  Mean  Local  Civil,  for  the  meridian  IS*'  25'  E.:  0^  Is  midnight,  12^  is  noon;  all  hours  lem  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  instanfi. 
15:47  is  3:47  p.  m. 

0,  new  moon;  ]),  1st  quar.;  O.  ^uU  moon;  (^,  3d  quar.:  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  ti** 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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■ 

JANUARY. 

FEBRUARY. 

MARCH. 

■ 

3 

Dayo£— 

Time  and  Height  of  High  and 
Low  water. 

• 

s 

§ 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

s:  Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

w 

S 

W. 

Mo. 

W.  JMo. 

5 

W.'mo. 

1       ' 
M      1 

r 

0:00 
2,6 

6:36 
9.2 

12:35 
2.6 

19:a5 

8.3 

JTh 

1 

0:28 
3.1 

6:53      12:55 
8.5         8.4 

19:19 
8.2 

A 

Th 

1 

6:80 
9.5 

11:18 
2.0 

17:44 
9.2 

28:33 
2.4 

;E  Tu    2 

1^1 

0:38 
3.2 

7:15 
8.6 

18.14 
8.2 

19:50 
8.0 

1 

1    F 

1 

2 

1:20 
3.8 

7:40.    13:66 
7.9         4.0 

20:17 

7.7 

. 

F 

2 

6:00 
8.9 

11:66 
2.7 

18:18 
8.8 

•         •         • 
■         •         ■ 

,      W     3 

1:35 
3.8 

8:11 
8.1 

14:20 
8.8 

20:53 
7.9 

S 

3 

2:86 
4.8 

8:52      15:18 
7.5         4.8 

21:48 
7.6 

1 

3 

0:20 
3.1 

6:86 
8.4 

12:45 
8.5 

19:02 
8.3 

A  Th 

4 

2:52 
4.2 

9:20 

7.8 

15:80 
8.9 

22:08 

7.8 

Is 

4 

4:00 
4.1 

10:85      16:28 
7.6        3.9 

23:12 

8.1 

S 

4 

1:23 
3.8 

7:81 
7,8 

18:66 

4.2 

20:18 

7.8 

f!    5 

1 

4:10 
4..1 

10:38 
7.9 

16:84 
3.8 

23:15 
8.2 

M     6 

1                          t 

( 

6:08 
3.6 

11:52      17:23 
8.2         3.2 

•  •         • 

•  •         • 

N 

M 

5 

2:64 
4.1 

9:05 
7.6 

16:33 
4.2 

22:00 
7.8 

S      6 

5:01 
3.7 

11:44 
8.3 

17:17 
8.4 

a            a           • 
•    •      •           • 

N^ 
1 

Tu 

6 

0:12 
9:0 

6:68      12:43 
2.6        9.1 

18:10 
2.4 

Tu 

6 

4:21 
3.7 

11:00 

7.8 

16:60 
8.5 

28:81 

8.8 

S'    7 

0:06 

8.8 

6:44 
3.1 

1251 
8.9 

17:68 

2.8 

!.w 

1 

7 

0:69 
10,0 

6:87      13:25 
1.6       10.1 

18:52 
1.4 

w 

7 

5:23 
2.7 

12:10 
9.0 

17:46 
2.5 

■         •         ■ 
•         •         • 

M     8 

1 

.  0:46 
9.5 

6:22 
2.4 

18:10 
9.5 

18:35 
2.1 

iTh 

8 

1:89 
11.0 

7:19      14:02 
0.7       10.8 

19:82 
0.6 

Th'   8 

0:28 
9.9 

6:15 
•    1.5 

13:00 
10.1 

18:80; 
L4; 

N  Tu     9 

1:23 
10.2 

7:00 
1.6 

18:45 
10.1 

19:10 
1.4 

O 

F 

9 

2:18 
11.8 

7:58      14:40 
—0.2       11.4 

20:10 
-Q.2 

Fi   9 

1 

1:14 
11.1 

6:58 
0.4 

18:89 
1L2 

19:16 
0.3 

O  W   10 

2:00 
10.8 

7:36 

0.8 

14:20 
10.5 

19:47 
0.7 

S 

10 

2:63 
12.3 

8:87     15:15 
-0.8       11.8 

20:50 
—0.6 

o  s 

1 

10 

1:55 
12.1 

7:39 
—0.6 

14:19 
12.0 

19:55 
—0.6 

Th  11 

2:32 

11.3 

8:12 
0.2 

14:62 
10.9 

20:22 
0.2 

S  111 

1 

3:30 
12.6 

9:18      15:58 
—1.1       12.0 

21:31 
-0.7 

S  |11 

2:88 
12.7 

8:18 
—1.2 

14:65 
12.6 

20:34 
— L2 

F    12 

■ 

3:07 
11.6 

8.51 
—0.3 

15:28 
11.1 

21:02 
0.0 

E 

M 

12 

4:08 
12.5 

10:00      16:30 
—1.0       11.8 

22:12 
—0.5 

E 

M 

12 

8:12 
13.1 

9:00 
-1.5 

16:81 
12.6 

21:14 
— L3 

|S 

13 

3:43 
11.7 

9:32 
—0.5 

16:05 
11.1 

21:48 
0.0 

P 

Tu  13 

4:48 
12.1 

10:40     17:10 
—0.6       11.4 

22:56 
0.1 

P=Tu 

1 

13 

3:50 
18.0 

9:40 
—1.8 

16:11 
12.4 

21:55 
—1.1 

s 

14 

4:21 
11.7 

10:15 
—0.3 

16:46 
11.0 

22:26 
0.3 

W   14 

6:32 
.  11.6 

11:27      17:54 
0.3       10.8 

23:46 
0.9 

W    14 

4:32 
12.6 

10:22 
—0.8 

16:61 
11.9 

22:40 
-0.4 

M   15 

: 

5:02 
11.4 

11:00 
0.1 

17:28 
.   10.7 

23:13 
0.8 

Th 

15 

6:-20 
10.7 

12:20      18:46 
1.8       10.1 

•  ■         ■ 

•  >         • 

Th  15 

5:16 

n.7 

11:05 
0.2 

17:36 
ILl 

23:28 
0.6 

E,Tu  16 

1 

6:47 
10.9 

11:60 
0.8 

18:16 
10.3 

•         ■         « 
■         •         ■ 

C    F 

16 

0:45 
1.9 

7:16      13:28 
9.8         2.4 

19:50 
9.2 

F    16 

1 

6:05 
10.7 

11:56 
1.4 

18:29 
10.2 

•  *         « 

•  ff         ■ 

(I  W   17 

0:07 
1.5 

6:87 
10.8 

12:47 
1.5 

19:08 
9.7 

S 

17 

2:00 
2.8 

8:31      14:48 
8.9         3.1 

21:16 
8.7 

c 

S    17 

0:25 
1.7 

7:08 
9.7 

18K)0 
2.5 

19:29 
9.2  : 

Th  18 

1:10 
2.3 

7:36 
9.7 

13:55 
2.3 

20:18 
9.2 

s  ;i8 

3:33 
3.1 

10:16      16.-20 
8.7         8.2 

22:52 
9.1 

s 

IS 

18 

1:41 
2.7 

8:20 

8.7 

14:25 
3.4 

20:58' 

8.7 

F  |19 

2:30 

2.8 

8:68 
9.2 

15:15 
2.7 

21:42 
9.0 

S    M 

1 

19 

6:00 
2.7 

11:46      17:32 
9.3         2.7 

•  ■         • 

•  •         • 

M 

19 

3:20 
3.2 

10:04 

8.4 

16:10 
3.5 

22:38 
9.0 

P    S    20 

1 

3:55 
2.7 

10:25 
9.1 

16:33 
2.5 

23:07 
9.5 

Tu  20 

i       1 

0K)7 
10.0 

6:05      12:47 
2.1       10.1 

18:27 
2.0 

:Tu  20 

1               1 

4:50 
2.9 

11:37 
9.0 

17-25 
3.0 

23:54 
9.8 

S    21 

5:08 
2.2 

11:47 
9.7 

17:86 
2.0 

•         •         ■ 

■         •         • 

t  W   21 

1:02 
11.0 

6:56      13:37 
1.4       11.0 

19:10 
1.4 

W  21 

5:58 
2.3 

12:37 
9.9 

18:18 
2.8 

•  •         • 

•  •         • 

1 

0:16 
10.4 

6:07 
1.5 

12:50 
10.5 

18:30 
1.4 

Th  22 

1:48 
11.8 

7:37      14:17 
0.8       11.5 

19:50 
0.8 

Th  22 

0:49 
10.7 

6:45 
1.7 

13:21 
10.7 

19:00 
1.7 

Tu  23 

1:10 
11.3 

7:00 
0.8 

18:42 
11.3 

19:17 
0.9 

•    F    23 

1 

2:28 
12.4 

8:13      14:54 
0.4       11.8 

20:24 
0.5 

F 

23 

1:31 
11.3 

7:22 
1.2 

14fOO 
11.2 

19:35 
LI 

•  W   24 

1:58 
12.1 

7:46 
0.3 

14:27 

11.7 

20:00 
0.4 

S    24 

1 

3:06 
12.5 

8:48      15:28 
0.3       11.8 

20:55 
0.4 

•  '  8 

24 

2:10 
11.9 

7:55 
0.8 

14:34 
11.6 

20:05 
0.8 

Th  25 

2:40 
12.5 

8r27 
0.0 

15:10 
11.9 

20:39 
0.3 

,S    25 

3:40 
12.2 

9:17      16:00 
0.3       11.4 

21:26 
0.5 

E    S    25 

2:45 
12.0 

8:22 
0.6 

15:02 
11.5 

20:31 
0.6 

F    26 

3:20 

12.6" 

9:05 
0.0 

15:48 
11.7 

21:15 
0.3 

£ 

M   26 

4:10 
11.7 

9:47      16:26 
0. 5       10. 9 

21:55 
0.8 

M   26 

3:15 
11.7 

8:48 
0.6 

15:30 
11.3 

21:00 
0.6 

S    27 

4:00 
12.4 

9:42 
0.2 

16:25 
11.8 

21:51 
0.6 

,Tu  27 

L                       1 

4:38 
11.0 

10:15      16:60 
0.9       10.3 

22:25 
1.2 

Tu'27 

1 

3:42 
11.3 

9:15 
0.7 

15:53 
10.8 

21:25 
0.7 

H.    28 

4:38 
11.8 

10:18 
0.6 

16:58 
10.7 

22:27 
1.1 

JW  28 

1       1 

b.Ob 
10.2 

10:45      17:15 
1.4         9.7 

22:57 
1.7 

W   28 

4:09 
10.7 

9:40 
0.8 

16:15 
10.4 

21:52 
0.9 

K    M   29 

5:10 
11.0 

10:52 
1.2 

17:30 
10.0 

23:01 
1.7 

A  Th!29 

1 

4:30 
10.1 

10:07 
LI 

16:38 
10.0 

22:25  ! 
1.2' 

Tu  30 

5:45 
10.1 

11:30 
1.8 

18:03 
9.4 

23:40 
2.4 

0 

F    30 

4:54 
9.7 

10:38 
1.6 

17:a5 
9.6 

23:00 
L8 

W 

31 

6:20 
9.2 

12:09 
2.6 

18:39 
8.8 

■  •         • 

■  •         • 

■ 

1 

S 

1 
1 

31 

6:23 
9.2 

11:16 
2.3 

17:40 
9.2 

23:45 
2.5  ; 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  eachdav 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckone'd  i 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  .'•oundings  on  the  Admiralty  Charts  for  this  region  and 
which  18  6.0  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  .soundings  given  on  the  chart   ' 
unless  a  minus  (— )  sign  Is^before  the  height,  in  which  ca«e  subtract  it.    In  order  to  refer  the  above  heights  to  the  plane  used 
upon  the  Portuguese  Charts  of  Lisbon  Harbor,  add  1.4  feet  to  each.    A  f(K)t  Ls  about  three-tenths  of  a  meter  I 

The  time  used  is  Portuguese  Standard,  for  the  meridian  9°  05'  W.;  0»'  is  midnJght^  12^  is  noon;  all  hours  leaa  than  12  are  in  i 
the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  bv  12  give  the  times  after  noon:  for  instance  ' 
15:47  is  8:47  p.m.  *  'I 

.#,  new  moon;  }),  Istquar.:  Q,  full  moon:  ([,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  periget 


rj 


268 


LISBON  (Arsenal),  PORTUGAL,  1906. 


APRIL. 


c 

8 

N 


£ 

o 

p 


S 


Day«)f— 


W. 


N 


M 

Tu 

W 

Th 
F 

S 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 

W 

Th 

F 

S 

M 
Tu 
W 
Th 

F 

S 


Mo. 

1 
2 
3 
4 
5 
6 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

V 

22 
23 
24 
25 
26 
27 
28 
29 


Time  and  Height  of  High  and 
Low  Water. 


M    30 


6:06 

8.8 

0:43 
3.2 

2:05 
3.6 

3:40 
3.5 

/:50 
2.6 

5:44 
0:43 

n.1 

1:28 
12.1 

2:10 
12.8 

2:52 
13.1 

3:34 
13.0 

4:17 
12.5 

5:03 

n.7 

5:55 
10.7 

0:12 
L6 

1:30 
2.7 

3:06 
3.2 

4:30 
3.0 

5:38 
2.4 

0:25 
10.4 

1:10 
10.9 

1:49 
11.3 

2:20 
n.3 

2:50 
11.0 

3:15 
10.7 

3:38 
10.3 

4:00 
10.0 

4:28 
9.7 

5:00 
9.4 

5:41 
9.1 


12:02 
3.0 

6:55 
8.3 

8:15 
7.9 

10:10 
8.1 

11:80 
9.0 

12:26 
10.2 

6:32 
0.2 

7:15 
-0.7 

7:56 
—1.3 

8:38 
—1.5 

9:19 
— L3 

10:01 
—0.7 

10:45 
0.3 

11:38 
1.5 

6:53 
9.7 

8:10 

8.8 

9:48 
8.5 

11:14 
8.9 

12:12 
9.7 

6:22 
2.0 

6:58 
1.6 

7:28 
L3 

7:52 
LI 

8:16 
1.0 

8:40 
0.9 

9:08 
0.9 

9:36 
1.1 

10:10 
L4 

10:50 
1.9 

11:38 
2.6 


18:22 

8.7 

13:09 
3.7 

14:41 
4.0 

16:10 
3.5 

17:14 
2.4 

18:05 
1.3 

13:10 
1L3 

18:50 
12.2 

14:31 
12.7 

15:12 
12.8 

15:52 
12.7 

16:35 
12.1 

17:22 
1L3 

18:16 
10.4 

12:42 
2.6 

14:09 
8.5 

16:50 
3.6 

17:06 
3.0 

17:58 
2.5 

12:58 
10.4 

13:35 
10.9 

14:06 
11.1 

14:36 
ILl 

15:00 
10.9 

15:23 
10.6 

15:47 
10.4 

16:10 
10.1 

16:40 
9.8 

17:18 
9.5 

18:02 
9.1 


19:26 
8.3 

21:00 
8.1 

22:40 

8.7 

23:50 
9.9 


18:50 
0.1 

19:35 
—0.8 

20:13 
—1.4 

20:55 
— L5 

21:38 
—1.2 

22:24 
—0.6 

23:13 
0.4 


19:19 
9.5 

20:42 

8.9 

22:14 
9.0 

23:30 
9.6 


18:40 
2.0 

19:11 
L5 

19:40 
L2 

20K)5 
1.0 

20:30 
0.9 

20:56 
0.8 

21:26 
0.8 

22:00 
1.0 

22:89 
1.4 

22:34 
2.0 


MAY. 


c 

8 

Day  of— 

W.  Mo. 

1 

})  Tu 

1 

W 

2 

Th 

3 

F 

4 

S 

5 

K 

S 

6 

M'    7 

9 

Tu 

8 

W 

9 

Th 

10 

F 

11 

S 

S 

12 

1 

13 

M 

14 

C  Tu  15 

1 

W 

16 

Th 

17 

£ 

F 

18 

S 

19 

s 

20 

M 

21 

A 

1 
Tu  22 

• 

Th 

23 
24 

F 

25 

N 

S    26 

1 

8 

27 

M 

28 

Tu 

29 

W 

30 

1) 

Th 

31 

Time  and  Heieht  of  High  and 
Low  Water. 


0:20 
2.6 

1:84 
3.0 

2:58 
3.0 

4:15 
2.3 

6:12 
L8 

0K)6 
10.9 

1:00 
11.8 

1:46 
12.5 

2:32 
12.8 

3:17 
12.7 

4:03 
12.3 

4:52 
11.5 

5:44 
10.7 

0.-02 
L5 

1:14 
2.5 

2:38 
3.0 

3:58 
8.0 

5.-01 
2.7 

6:50 
2.4 

0:41 
10.1 

1:22 
10.4 

1:55 
10.4 

2:25 
10.4 

2.50 
10.2 

3:15 
10.0 

3:40 
9.9 

4:12 
9.8 

4:50 
9.7 

5.34 
9.4 

0:04 
1.9 

1:08 
2.8 


6:88 
8.7 

7:49 

8.4 

9:20 

8.5 

10:44 
9.2 

11:46 
10.2 

6K)8 
0.3 

6:49 
—0.5 

7:32 
—1.0 

8:16 
—LI 

9-00 
-0.8 

9:44 
—0.4 

10:30 
0.5 

11:22 
1.5 

6:44 

9.8 

7:54 
9.0 

9:15 

8.7 

10:34 

8.8 

11:88 
9.3 

12:25 
9.8 

6:25 
2.2 

6:56 
L9 

7:20 
1.7 

7:45 
L4 

8:10 
L2 

8:40 
LI 

9:15 
LI 

9:50 
1.2 

10:32 
L6 

11:20 
2.1 

6:25 
9.2 

7:26 
9.0 


12:40 
3.2 

14:02 
3.6 

15.86 
8.2 

16:40 
2.8 

17:86 
L2 

12:89 
1L2 

18:25 
12.1 

14:08 
12.6 

14:54 
12.8 

15:85 
12.7 

16:24 
12.3 

17:10 
11.5 

18:03 
10.7 

12:26 
2.6 

13:45 
3.3 

15:14 
3.5 

16:84 
3.2 

17:26 
2.9 

18:08 
2.6 

18:05 
10.2 

18:38 
10.5 

14.-06 
10.6 

14:34 
10.6 

14:58 
10.5 

15:24 
10.4 

15:64 
10.3 

16:25 
10.1 

17:05 
9.9 

17:52 
9.6 

12:20 
2.6 

13:35 
3.0 


19K» 

8.8 

20:28 
8.6 

21:51 
9.0 

23K)7 
9.8 


18:24 
0.2 

19:10 
—0.7 

19:56 
—1.2 

20:40 
— L3 

21:25 
—LI 

22:12 
—0.5 

28:00 
0.4 


19:06 
9.8 

20:16 
9.2 

21:38 
9.1 

22:54 
9.3 

23:52 
9.7 


18.41 
2.2 

19:10 
L9 

19:37 
1.6 

20:04 
1.2 

20:82 
LO 

21K)6 
0.8 

21:42 
0.8 

22:21 
1.0 

23:08 
L4 


18:48 
9.4 

19:54 
9.2 


JUNE. 


5  Day  of— 

8i— ^ — 
a  w.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


£ 


F 

S 

I  s 

M 
.Tu 

P  W 

O 

Th 
B    F 

'  S 


I 


2 
3 
4 
5 
6 

7 

I 

I 

8 

»l 
10 

11 

12 

13 

14 

15 

S  !  16  I 


M 
Tu 


^ 

w 

Th 

E 

F 

8 

M 

Tu 

W 

Th 


17 

18 

I 

19  i 
20, 
21! 


N    F    22 


S 

M 
Tu 
W 
Th 

F 

S 


23 

24 

251 

26 

27  i 

28 

29 

301 


2:22 
2.4 

3:36 
2.1 

4:40 
L5 

5:34 
0.8 

0:85 
1L2 

1:29 
1L9 

2:18 
12.2 

3:05 
12.3 

8:52 
12.0 

4:40 
1L5 

5:82 
10.8 

6.*26 
10.0 

0:47 
2.2 

1:56 
2.8 

8:06 
8.2 

4:15 
3.2 

5:06 
8.1 

0:06 
9.1 

0.52 
9.4 

1:29 
9.6 

2:00 
9.8 

2:80 
9.9 

2:56 
10.0 

8:27 
10.1 

4:00 
10.1 

4:40 
10.1 

6:22 
10.0 

6:10 
9.8 

0:45 
L6 

1:48 
2.0 


8:40 
9.0 

10:00 
9.8 

11K)8 
10.0 

12:08 
10.8 

6:25 
0.1 

7:11 
—0.4 

7:58 
—0.6 

8:42 
—0.5 

9:80 
—0.1 

10:15 
0.6 

11K» 
1.4 

12K)1 
2.8 

7r24 
9.4 

838 

8.8 

9:40 
8.6 

10:47 

8.7 

11:44 
9.0 

5:47 
2.9 

6.-20 
2.6 

6:50 
2.2 

730 
1.8 

7:49 
1.4 

832 
1.1 

8A7 
0.9 

9:35 
0.9 

1030 
LI 

11  K» 
L4 

12.^ 
L9 

7.-03 
9.6 

8K)5 
9.4 


14:54 
2.9 

1C.-05 
2.3 

17«7 
L5 

18:00 
0.5 

13:01 
11.7 

13:50 
12.3 

14:38 
12.7 

1534 
12,7 

16:10 

12.4 

16:5S 
11.8 

17:49 
ILl 

18:44 
10.3 

18:08 
3.0 

1434 
3.4 

15:40 
3.5 

16:45 
8.4 

17:30 
3.2 

12-.30 
9.4 

13K)8 
9.8 

18:40 
10.1 

14:09 
10.3 

14:38 
10,5 

15:10 
10.7 

15:40 
10.7 

16:17 
10.6 

16:55 
10.5 

17:40 
10.3 

ISJSO 
10.1 

ISKM 
2.3 

14:17 
2.6 


21:09 
9/6 

22:26 

23:35 
10.5 


l^:.^ll 
-0.-2 

19:37 

— 0.^ 

20:24 

21:12 

22K)0 
-0.3 

22.4^ 

0.4 

23:44 
1.3 


19:42 
9.6 

20:-V} 

9.e 

22113 

23:10 


'J  «> 

18:40 
2.4 

19:10 

10 

19:41' 
l.h 

20:08 
1.0 

20^Ml 

a: 

2lr26 
0.0 

22:10 

0.5 

22:'M> 

•2S:4« 
1.2 


19:> 

ao-.s5 

9.0 


The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  fir*!t  line  and  heights  on  the  second  line  of  eachdav. 
a  compariscjn  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heigh U.  In  feet  and*  tenths,  are  reckoni» 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  6.0  f^»t  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  tne  char;, 
unless  a  minus  ( --)  sign  is  before  the  height,  in  which  case  subtract  it.  In  order  to  refer  the  above  heights  to  the  plane  u-vw 
upon  the  Portuguese  Charts  of  Li.slx)n  Harbor,  add  1.4  feet  to  each.    A  foot  is  about  three- tenths  of  aineter. 

The  time  used  i.s  Portuguese  Standard,  for  the  meridian  9°  05'  W.;  0»»  is  midnight,  12"»  is  noon;  all  hours  lees  than  12  art'  in 
the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance. 
15:47  is  3:47  p.  m.  ^    ,  w 

#,  new  moon;  }),  1st  quar.;  Q,  full  moon;  C,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  wt 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 


s   Day  of— 
5 


W.  Mo 
S       1 

M,  2 
Tu  3 
P   W'   4 


s 


E 


Th;  5 

f|  6 

S  7 

S  '  8 

I 

M  9 
Tu  10 
W  11 
Th  12 


(T    F    13 


S    14 
S    15 


A   M 


16 


N 


Tu  17 
W  18 

Thil9 

I 
F    20 

S    21 


22 
23 


M 

Tui24 
W  25 
Th  26 
E    F    27 

D  '  S  ]  28 
li    29 

I 

M|30 
Tu  31 


Time  and  Height  of  High  and 
Low  Water. 


3:05 
2.'2 

4:18 
1.8 

5:15 
1.3 

0:20 
10.8 

1:15 
1L4 

11.6 

2:54 
11.9 

3:40 
11.7 

4:25 
11.3 

5:10 
10.7 

6:00 
10.0 

0:05 

2.2 

1:04 
2.9 

2:07 
8.5 

3:14 
3.7 

4:20 
3.7 

6:00 
3.4 

0:12 
8.7 

0:52 
9.2 

1:26 
9.7 

2:00 
10.1 

2:38 
10.4 

3:10 
10.7 

3:44 
10.8 

4:24 
10.8 

5:05 
10.6 

6:50 
10.3 

0:20 
1.4 

1:24 
2.1 

2:39 
2.5 

3:56 
2.5 


9:90 
9.4 

10:43 
9.9 

11:48 
10.6 

6:08 
0.7 

6:57 
0.2 

7:41 
—0.1 

8:27 
0.0 

9:10 
0.2 

9:55 
0.7 

10:40 
1.4 

11:28 
2.1 

6:46 
9.3 

7:38 

8.7 

8:37 
8.3 

9:46 
8.1 

10:51 
8.3 

11:45 

8.8 

5:40 
8.0 

6:15 
2.4 

6:50 
1.8 

7:26 
1.1 

8:02 
0.7 

8:40 
0.3 

9:21 
0.2 

10:06 
0.4 

10:50 
0.8 

11:42 
1.4 

6:44 
9.9 

7:45 
9.4 

9:00 
9.2 

10-23 
9.4 


15:41 
2.3 

16:46 
1.7 

17:44 
0.9 

12:45 
11.4 

13:35 
12.1 

14:23 
12.5 

15:10 
12.6 

15:55 
12.3 

16:40 

11.8 

17:27 
11.1 

18:15 
10.3 

12:22 
2.9 

13.*24 
3.5 

14:35 
3.9 

15:50 
3.9 

16:47 
8.7 

17:30 
3.2 

12:28 
9.3 

13:05 
9.9 

13:37 
10.5 

14:12 
10.8 

14:46 
11.1 

1522 
11.3 

16:Qe 
11.3 

16:42 
11.2 

17.-26 
10.9 

18:15 
10.4 

12:42 
2.0 

13:55 
2.5 

15:15 
2.6 

16:32 
2.2 


22:08 
9.7 

23:15 
10.2 


18:35 
0.2 

19:24 
—0.3 

20:10 
—0.4 

20:58 
—0.3 

21:40 
0.0 

22:28 
0.7 

23:14 
1.4 


19:a5 
9.5 

20:00 

8.7 

21:a'> 

8.2 

22:17 

8.1 

23:22 

8.3 


18:05 
2.6 

18:40 
1.9 

19:16 
1.2 

19:54 
0.7 

20:30 
0.2 

21:09 
—0.1 

21:53 
—0.1 

22:36 
0.2 

23:25 
0.7 


19:11 
9.9 

20:20 
9.4 

21:42 
9.2 

23:05 
9.6 


AUGUST. 


J 


SEPTEMBER. 


c  Day  of— 

g   

s;   w.  Mo. 


1*  \V 


Time  and  Height  of  High  and 
Low  Water. 


S   Th 


¥     3 


C    S 


s 

5 

M 

6 

Tu 

7 

E ;  w 

8 

Th 

9 

F 

10 

I  S  ,11 
J?  i  S    12 
M   13 

Tu  14 

I 

;w  15 

NiTh  16 


F 

S 


17 
18 
19 


•   M,20 

Tu  21 

W  22 

E  Th  23 
I 
F|24 

S    25 

S  ;26 

}.   m|27 

iTu  28 

S    Wi29 

Th  30 

,  F  '31 


5K)3 
2.1 

0:15 
10.3 

1:10 
U.O 

2K)0 
11.6 

2:42 
12.8 

3:25 
11.7 

4:05 
11.4 

4:41 
10.9 

5:20 
10.2 

5:56 
9.5 

6:38 

8.8 

0:47 
3.4 

1:50 
4.0 

3:05 
4.3 

4:16 
4.0 

5:08 
v3.4 

0:22 
8.9 

1:04 
9.7 

1:40 
10.6 

2:14 
11.0 

2:50 
11.4 

8:26 
11.6 

4:04 
11.6 

4:45 
11.2 

5:28 
10.7 

6:18 
10.1 

0:52 
2.2 

2:12 
3.0 

3:43 
3.1 

5:00 
2.6 

0:12 
10.0 


11:35 
10.1 

5:58 
1.5 

6:48 
0.9 

7:32 
0.5 

8:14 
0.2 

8:55 
0.3 

9:35 
0.5 

10:13 
1.0 

10:50 
1.6 

11:30 
2.4 

12:16 
3.1 

7:21 

8.2 

8:20 
7.8 

9:89 
7.7 

10:54 

8.2 

11:53 

8.9 

5:51 
2.6 

6:32 
1.7 

7:10 
0.9 

7:48 
0.1 

8:26 
—0.3 

9:07 
—0.5 

9:48 
—0,4 

10:31 
0.0 

11:20 
0.8 

12:12 
1.7 

7:19 
9.4 

8:38 
8.9 

10:10 
9.1 

11:80 
9.9 

5:56 
2.0 


17:34 
1.5 

12:35 
11.0 

13:27 
11.9 

14:13 
12.3 

14:56 
12. 5 

15:38 
12.3 

16:18 
11.9 

16:57 
11.2 

17:35 
10.3 

18:15 
9.4 

18:58 
8.6 

13:12 
3.8 

14:28 
4.2 

15:50 
4.1 

16:50 
3.6 

17:37 

2.8 

12:37 

9.8 

13:16 
10.6 

13:64 
11.3 

14:29 
11.8 

15:07 
12.1 

15:45 
12.2 

16:24 
11.9 

17:07 
11.4 

17:M 
10.6 

18:49 
9.8 

13:28 
2.5 

14:66 
2.9 

16:25 
2.6 

17:33 
1.9 

12:30 
10.8 


18:28 
0.8 

19:18 
0.3 

20:00 
0.0 

20:43 
—0.1 

21:22 
0.1 

22:00 
0.6 

22:38 
1.1 

23:15 

1.8 

23:68 

2.7 


19:48 
8.0 

21:00 
7.5 

22:24 
7.6 

23:82 

8.2 


18:20 
1.9 

18:66 
1.0 

19:35 
0.2 

20:12 
—0.5 

20:52 

—0.8 

21:35 
—0.8 

22:15 
—0.4 

28:00 
0.3 

23:52 
1.2 


20:01 
9.1 

21:31 

8.8 

23:04 
9.1 


18:26 
1.3 


§  I    '^^^     I  Time  and  Height  of  High  and 
I  I  W.  Mo.  ^^^' 


Low  Water. 


H      1 

C;  S      2 

M     3 

JTu    4 

E   W     5 

,Th    6 

,  F      7 

!  S'    8 

S  ,    9 

AM   10 

,Tu  11 

nIw  12 

Th  13 

F    14 

S    15 

H    16 

I  M   17 

•  jTu  18 

E  :  W ,  19 

Th  20' 

P    F    21 

S    22 

S    23 

M   24 

Tu  25 

'W  26 

=  Th  27 

I  F   28 

S    29 

-  I§i  130 


l:a5 
10.8 

1:49 
11.4 

2:28 
11.8 

3:04 

11.8 

3:37 
11.5 

4:08 
11.0 

4:37 
10,3 

6:07 
9.6 

5:37 
9.0 

6:12 

8.4 

0:31 
8.7 

1:45 
4.3 

3:23 
4.8 

4:35 
3.7 

5:27 
2.7 

0:a5 
9.9 

1:15 
10.9 

1:62 
11.7 

2:27 

lO    i> 

3:06 
12.4 

3:48 
12.2 

4:24 
11.8 

5:08 
11.0 

6:06 
10.2 

0:27 
2.4 

1:61 
8.4 

3:36 
3.5 

4:58 
2.9 

0:07 
9.9 

0:63 
10.7 


6:48 
1.3 

7:24 
0.8 

8:00 
0.4 

8:34 
0.2 

9:07 
0.4 

9:38 
0.7 

10:10 
1.2 

10:53 

1.8 

11:22 
•2.6 

12:08 
3.3 

6:57 
8.0 

8:10 
7.6 

9:52 

7.8 

11:12 
8.6 

12:06 
9.7 

6:11 
1.6 

6:62 
0.6 

7:80 
—0.4 

8:08 
—1.0 

8:48 
—1.8 

9:29 
—1.1 

10:12 
—0.6 

11:00 
0.4 

1.5 

7:02 
9.3 

8:25 
8.8 

10:02 
9.0 

11:22 
9.8 

5:52 
2.2 

6:85 
L6 


13:19 
11.7 

14:02 
12.2 

14:41 
12.4 

16:12 
12.2 

15:52 
11.8 

16:23 
11.0 

16:54 
10.2 

17:26 
9.4 

17:56 
8.7 

18:36 
8.1 

18:12 
4.0 

14:43 
4.2 

16:11 
3.8 

17:07 
2.9 

17:54 
1.8 

12:50 
10.8 

18:28 
11.7 

14:06 
12.4 

14:44 
12.7 

15:28 
12.7 

16:04 
12.3 

16:48 
11.6 

17:37 
10.7 

1»!36 

9.8 

13:10 
2.6 

14:46 
3.2 

16:18 
2.9 

17:29 
2.2 

12:20 
10.7 

13:05 
11.5 


19:09 
0.7 

19:48 
0.3 

20:24 
0.1 

20:57 
0.2 

21:28 
0.5 

21:58 
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19:50 
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18:18 
1.5 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springn.  which  is  approximately  the  datum  of  sounding?*  on  the  Admiralty  Charts  for  this  region,  and 
which  is  6.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (t— )  sign  is  before  the  heiglit,  in  which  case  subtract  it.  In  order  to  refer  the  above  heights  to  the  plane  used 
upon  the  Portuguese  Charts  of  Lisbon  Harbor,  add  1.4  feet  to  each.    A  foot  is  about  three-tenths  of  a  meter. 

The  time  use<l  is  Portugese  Standard,  for  the  meridian  9°0b'yt\:  0>>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in 
the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  oy  12  give  the  times  after  noon;  for  instance. 
15:47  is  8:47  p.  m. 

■#,  new  moon;  ^,  1st  quar.;  Q,  full  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  Indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  French  Charts  for  this  region,  and  which  is  8.3  feet  helow 
mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  (— )  sign 
Is  before  the  height,  In  which  case  subtract  it. 

The  time  used  Is  Paris  Mean  Civil,  for  the  meridian,  2°  20'  £.;  0^  is  midnight,  12>>  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  Oi  '"^^  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A.  P,  moon  in  apogee  or  perigee. 
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•         •        • 

S 

29 

M 

30 

4:02 
3.5 

10:02 
1L9 

16:33 
3.8 

22:48 
11.9 

Th 

30 

0:18 
11.8 

6:13 
4.0 

12:47 
12.4 

18:54 
8.3 

s 

30 

1 
I 

Tu 

31 

5:13 
3.8 

11:30 
12.2 

17:51 
3.7 

•         •         « 
■         •         • 

F 

31 

1:22 
12.7 

7:24 
2.9 

13:45 
13.4 

19:56 
2.0 

SEPTEMBER. 


Time  and  Height  of  High  and 
Low  Water. 


2:14 
13.5 

8:00 
14.2 

8:35 
14.7 

4:06 
14.8 

4:27 
14.7 

4:49 
14.3 

0:02 
0.0 

0:39 
1.1 

1:17 
2.4 

1:58 
8.7 

2:43 
4.8 

8:40 
5.1 

4:54 
5.8 

0:06 
10.6 

1:00 
11.7 

1:88 
13.0 

2:16 
14.1 

2:49 
15.3 

3:25 
16.1 

3:58 
16.5 

4:32 
16.4 

5:10 
15.9 

0:37 
—0.2 

l:-26 
1.2 

2:17 
2.6 

3:18 
3.H 

4:32 
4.5 

0:31 
11. « 

1:26 
12.7 

2:14 
13.6 


8:20 
1.6 

9:06 
0.5 

9:48 
—0.4 

10:25 
—0.7 

11:05 
—0.7 

11:40 
—0.2 

5:10 
13.9 

5:38 
18.4 

6:00 
12.7 

6:84 
11.9 

7:16 
11.1 

8.-24 
10.3 

n:20 
10.4 

6:15 
5.1 

7:20 
3.8 

8:10 
2.2 

8:55 
0.6 

9:37 
—0.6 

10:17 
—1.5 

10:58 
—1.9 

11:39 
—1.6 

12:20 
—0.9 

5:48 
15.0 

6:30 
13.7 

7:25 
12.3 

10:10 
U.2 

11:47 
11.6 

5:57 
4.2 

7:10 
3.2 

8:05 
L9 


14:83 
14.3 

15:17. 
15.0 

15:50 
15.4 

16:18 
15.4 

16:40 
15.1 

17:03 
14.6 

12:17 
0.6 

12:55 
1.7 

18:35 
3.0 

14:18 
4.1 

15:09 
5.1 

16:17 
5.6 

17:35 
6.2 

12:32 
11.5 

13:20 
12.7 

13:57 
14.1 

14:84 
15.3 

16:08 
16.2 

15:48 
16.8 

16:18 
17.0 

16:54 
16.4 

17:82 
15.6 

13:04 
0.3 

13:50 
1.7 

14:46 
3.0 

15:53 
3.9 

17:15 
4.1 

12:53 
12.4 

13:44 
13.4 

14:30 
14.2 


20:45 
0.7 

21:30 
—0.3 

22:10  I 
—1.0 

22:48 
—1.1  ' 

23:25 
-0.7 


17:25 
14.0 

17:50 
13.2 

18:20 
12.4 

18:56 
11.4 

19:47 
10.4 

21:45  < 
9.9 


■     •     a» 
18:52 
4.2 

19:60 
2.6 

20:86  ' 
1.0 

21:18 
—0.3 

21:59 

—1.4 

22:38 
—1.8 

23:18 
—1.8 

23:58 
—1.2 


18:12 
14.3 

19:00 
12.8 

20:45 
11.4 

23:17 
11.2 


18:39 
3.4 

19:41 
2.2 


20:30 
0.9 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  height.M  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  .soundings  on  the  French  Charts  for  this  region,  and  which  is  8.3  feet  below 
mean  s€»i  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minuii  ( — )  sign 
is  before  the  heiglit,  in  which  case  subtract  it. 

The  time  used  is  Paris  Mean  Civil,  for  the  meridian  2° 20'  E.:  O*"  is  midnight,  12''  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
a.m.)*  *^11  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  ra. 

^,  new  moon:  ^,  Ist  quar.;  Q,  '^iH  moon;  (J,  3d  quar.;  E,  moon  on  the  equator:  N.  8,  moon  farthest  north  or  south  of  the 
e<iiiator;  A,  P,  moon  in  apogee  or  perigee. 
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NOVEMBER. 


Height  Hi  H 


M 

»:4» 

IBiOS 

8:2* 

9:M 

15:82 

14,  a 

1D«S 

15.0 

*t!l 

ij)" 

14.4 

14.1 

"^3 

U?I 

03» 

4:M 

1238 

2.6 

18,4 

"J!8 

3K»       e:40      14:86      1«K)7 


7:38      1S:27 
fCi"!      14K16 


I'    F 

19 

fi*t 

-i1 

\6-s« 

—2.0 

S 

20 

4:15 

11:15 
—2.0 

10:87 

28:88 

!S 

21 

tti 

I2:0O 

15,8 

iMl22 

-%^l 

S:32 

12:4.'i 

17:5B 

a  !  Tu'  23 

1:07 

B:16 

18:36 

18:48 

])IW:24 

V*? 

p'l 

".^ 

21:86 

'Th'25 

2:SS 

u'^ 

1G:«> 

23:15 

1  F 

M 

4:10 

V.i^ 

18*2 

):20  5:30  12:41 

2.1  4.2  12.S 

1:16  6:4«  18:30 

.2. 8  3. 4  13. 2 

1:56  -:41  14:11 

3.5  2.4  13.9 


Tu  30 
W  31  ' 


o]x. 

1 

,  F 

2 

!s 

3 

aIs 

4 

'm     5 

NjTu!   6 

|w     7 

Th    8 

C|  F     9 

s  lio 

sill 

Mil2 

e!tu'i3 

!w   14 

■Th  15 

• ,  F    16 

P    S  jl7 

Islie 

«iMl9 

jTu'ao 

,W'21 

jTh|22 

3>    F  :  23 

1  8'24 

S   25 

E|MJ26 

|TUj27 

'  W   28 

Thjatt 

0 

F 

30 

3:80 

10:17 

16*9 

lax. 

14.1 

6.6 

"f^ 

28:10 

14.1 

'm 

VI 

23:43 

4:30 

.2«6 

18:47 

T. 

18,8 

2.8 

13,0 

0:5S 

5:«& 

18:28 

17:58 

1:40 
4.1 

ii.7 

WOT 
4.0 

11. 6 

4.7 

n!» 

4.4 

W°7 

•s 

8:84 

■•i'i 

■axn 

10.  H 

4:42 

10:63 

17rJ3 

28:40 

0:30       7:00     12:51 


0:08       5:28      12:80      17:50 


4:52  12:10  17:32  . 
4.1  12.5  a.4  . 
0:4«       8K17      ISM 


2:58       0:18      15:l>t      21:38 


B  comparlMn  el  coniwcutlTe  helghls  will  Indlcnle 

from  Mean  Low  Water  Springs,  which'--"--  ■" 

in  EK-H  levt'l.    ToHndtheilvpthor 


',  nllh  [heir  times  o 
whnheiltishlghoi 
of  soundings  on  tbi 
lie  labultr  height  la 


DECEMBER. 

Time  uid  Height  oF  High  ui 
LowW'Bter. 

m       «:£«      15:18  22:11! 

1.5        1.1       IS.3  I.ll 

:23      10:32      15«4  1!# 

1.7        1.1       18.3  ].l, 

:45      11:09      IBM)  Va 


13:48 

14:35 
3.4 
1S:32      3»i>I 


18:08 
14.5 
18:56 


iM       9:57      15« 


&^     12:18      17:49    . 


)  the  wundlogs  ^ven  on  11 
ildnlght,  IZii  ia  noon:  all  hou 


t  and  tenUui.  ire  ittbmet- 
nd  which  is  8.3  feel  ffjy; 
■t,  UQlHB  umlaut  i-}'**"^ 


Id  apogee  or  perigee. 
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JANUARY. 


c  Day  of— 

8!— 
s  w. 


M 

E  Tu 
W 

A  Th 
F 

S 

'   s 

M 

I 

N  Tu 

C  W 
Th 
F 

S 

M 
e'Tu 

c  vv 

I 

Th 

!f 

s   M 
Tu 


Mo. 


Time  and  Height  of  High  and 
Low  Water. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


\V   24 


Th 


25 


F    26 
S    27 


E   M 


28 
29 


Tu  30 
W  31 


2:10 
3.3 

3.-00 
4.4 

3:50 
5.4 

4:60 
6.2 

6KX> 
6.4 

0:38 
18.8 

1:30 
14.4 

2:17 
15.3 

3:02 
16.4 

3:44 
17.3 

4:25 
18.2 

5:08 

18.8 

5:42 
19.0 

0:28 
1.1 

1:07 
1.6 

1:48 
2.3 

2:32 
3.1 

8:26 
4.0 

4:33 

4.8 

5:56 
6.1 

0:48 
15.1 

1:50 
16.0 

2:48 
17.2 

3:39 
18.2 

4:26 
19.0 

6:08 
19.4 

5:47 
19.3 

0:28 
0.5 

1:05 
1.4 

1:40 
2.5 

2:16 
3.7 


.S:19 
16.0 

9:15 
15.0 

10:12 
14.2 

11:12 
18.6 

12:10 
18.5 

7:10 
6.0 

8:08 
6.1 

8:56 
4.0 

9:38 
2.8 

10:18 
1.8 

10:55 
1.0 

11:33 
0.6 

12:12 
0.4 

6:26 
18.8 

7:08 
18.2 

7:55 
17.3 

8:48 
16.4 

9:50 
15.5 

11:00 
14.9 

12:13 
14.9 

7:18 
4.6 

8:28 
3.1 

9:28 
1.7 

10:10 
0.6 

10:56 
—0.2 

11:34 
—0,4 

12:12 
—0.1 

6:27 

18.8 

7:05 
17,9 

7:46 
16.8 

8:24 
15.5 


14:37 
3.5 

15:30 
4.4 

16:22 
5.3 

17:22 
6.0 

18:80 
6.1 

18K» 
18.8 

13:58 
14.5 

14:40 
15.4 

16:22 
16.6 

16:04 
17.4 

16:46 
18.0 

17:23 
18.3 

18:04 
18.3 

12:52 
0.7 

18:82 
1.2 

14:16 
2.1 

16.-06 
8.0 

16.-06 
4.0 

17:18 
4.8 

18:40 
4.8 

18:22 
16.4 

14:24 
16.8 

16:18 
17.3 

16:07 
18.0 

16:50 
18.5 

17:32 
18.6 

18:09 
18.2 

12:50 
0.5 

13:25 
1.6 

14:01 
2.7 

14:38 
4.0 


FEBRUARY. 


a 

8 


Day  of- 


W. 


20:46 
14.9 

21:46 
14.2 

22:46 
13.6 

23:43 
13.6 


19:85 
5.4 

20^28 
4.4 

21:14 
8.3 

21:56 
2.3 

22:35 
1.6 

23:12 
1.1 

23:50 
1.0 


18:48 
17.9 

19:83 
17.3 

20:23 
16.5 

21:20 
15.6 

22:26 
14.8 

23:40 
14.7 


19:55 
3.9  I 

20:55  I 
2.5 

21:45 
1.3 

22:30 
0.4 

23:12 
0.0 

23:60 
0.0 


18:47 
17.6 

19:23 
16.8 

20:05 

16.8 

20:45 
14.8 


A 


N 


O 


Th 
F 

S 

M 
Tu 
VV 
Th 
F 
S 

M 

Tu 

W 

Th 
F 

.S 

M 
Tu 
VV 
Th 

F 

S 

S    25 
E    M  26 
Tuj  27 
VV  28 


s 


Mo. 


1 

21 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


Time  and  Heisht  of  High  and 
Low  water. 


2:68 

4.8 

3:36 
5.9 

4:36 
6.7 

6:68 
7.0 

0:46 
18.6 

1:45 
14.^ 

2:36 
16.9 

3:23 
17.3 

4:07 
18.6 

4:47 
19.5 

5:26 
20.1 

0:11 
—0.3 

0:50 
0.1 

1:30 
0.9 

2:12 
2.1 

3:01 
3.3 

4:06 
4.6 

5:80 
6.4 

0:80 
14.6 

1:42 
16.8 

2:40 
16.6 

3:30 
17.7 

4:14 
18.7 

4:63 
19.3 

5:80 
19.3 

0:05 
0.2 

0:37 
1.0 

1:08 
2.1 


9:06 
14.3 

9:68 
13.3 

11:02 
12.8 

12:18 
13.0 

7:21 
6.8 

8:24 
4.8 

9:14 
3.2 

9:58 
L7 

10:87 
0.4 

11:17 
-0.4 

11:65 
—0.8 

6:07 
20.1 

6:60 
19.6 

7:36 
18.6 

8:25 
17.2 

9:24 
16.7 

10:37 
14.7 

11:67 
14.3 

7:03 
5.1 

8:19 
8.7 

9:15 
2.2 

lOKX) 
1.0 

10:41 
0.1 

11:17 
—0.3 

11:51 
—0.1 

6:00 
18.9 

6:34 
18.1 

7:06 
17.1 


15:16 
5,1 

16:05 
6.1 

17:12 
6.8 

18:87 
6.6 

18:16 
18.7 

14:10 
14.8 

15:00 
16.2 

15:46 
17.6 

16:29 
18.7 

17:10 
19.3 

17:48 
19.6 

12:35 
—0.7 

13:18 
0.0 

13:65 
1.1 

14:42 
2.4 

15:38 
8.9 

16:60 
5.1 

18:20 
5.6 

13:13 
14.6 

14:18 
15.5 

16:10 
16.6 

15:67 
17.5 

16:36 
18.3 

17:13 
18.6 

17:47 

18.5 

12:22 
0.6 

12:55 
1.4 

13:25 
2.6 


21:31 
13.8 

22:80 
13.1 

23:42 
13.0 


19:50 
6.5 

20:48 
4.1 

21:35 
2.5 

22:17 
1.2 

22:65 
0.8 

23:83 
—0.2 


18:29 
19.8 

19:18 
18.6 

20:00 
17.4 

20:62 
16.1 

21:55 
14.9 

23:16 
14.3 


19:46 
4.6 

20:46 
3.2 

21:85 
1.8 

22:18 
0.7 

22:56 
0.0 

23:32 
—0.1 


18:16 
18.0 

18:50 
17.3 

19:20 
16.4 


MARCH. 


i 

Day of— 
W.  Mo. 

A 

Th    1 

F     2 

D 

8 

3 

S 

4 

N 

M 

5 

Tu 

6 

W 

7 

Th 

8 

F     9 

O 

S 

10 

s 

11 

£ 

M 

12 

P 

Tu 

13 

W 

14 

Th 

15 

F 

16 

c 

S 

17 

s 

S 

18 

M 

19 

Tu  20 

W 

21 

Th  22 

F 

23 

S 

24 

f 

s 

25 

Time  and  Height  of  High  and 
Low  water. 


M  26 
Tu  27 
VV  28 
Th  29 
F  30 
S    31 


1:37 
3.3 

2:06 
4.3 

2:43 
6.3 

3:38 
6.3 

4:48 
7.0 

0:06 
18.0 

1:12 
14.1 

2:09 
15.7 

2:69 
17.4 

8:46 
18.9 

4:27 
20.2 

5:06 
21.0 

5:46 
21.0 

0:30 
—0.9 

1:10 
0.0 

1:65 
1.4 

2:46 
3.0 

3:49 
4.4 

5:13 
5.4 

0:18 
14.4 

1:29 
15.1 

2:27 
16.2 

3:13 
17.3 


7:38 
15.9 

8:12 
14.8 

H:65 
13.7 

9:56 
12.8 

11:20 
12.6 

6:29 
6.7 

7:50 
5.3 

8:46 
3.4 

9:83 
1.5 

10:15 
—0.1 

10:54 
—1.2 

11:33 
—1.6 

12:13 
—1.5 

6:30 
.  20.8 

7:15 
19.1 

8:07 
17.6 

9:03 
15.9 

10:20 
14.5 

11:48 
14.0 

6:60 
5.2 

8:05 
4.0 

9K)0 
2.5 

9:43 
1,4 


13:55 
3.7 

14:26 
4.7 

15:04 
5.7 

16:03 
6.7 

17:36 
7.1 

12:40 
13.8 

13:48 
14.6 

14:35 
16.2 

15.-28 
17.9 

16:07 
19.8 

16:48 
20.2 

17:27 
20.6 

18:07 
20.2 

12:52 
—0.6 

13:36 
0.7 

14:22 
2.3 

15:15 
3.9 

16:30 
5.8 

18K)2 
5.8 

13K)2 
14.8 

14:06 
15.1 

14:55 
16.2 

15:37 
17.8 


19:63 
15.3 

20:32 
14.3 

21:-25 
13.3 

22:40 
12.7 


19:11 
6.2 

20:19 
4.5 

21.10 
2.6 

21:58 
0.9 

22:82 
—0.4 

23:11 
—1.2 

23:60 
—1.4 


18:62 
19.4 

19:38 
18.1 

20:24 
16.5 

21:33 
16.1 

22:65 
14.3 


19:30 
4.9 

20:32 
3.5 

2lr20 
2.0 

22:00 
0.9 


3:65 
18.2 

10:20 
0.3 

16:15 
18.0 

22:36 
0.3 

4:32 

18.8 

10:66 
0.1 

16:47 
18.5 

23:10 
0.1 

5:04 
18.9 

11:26 
0.2 

17:18 
18.5 

23:40 
0.4 

5:35 
18.6 

11:56 
0.8 

17:45 
18.1 

•  •         • 

•  •         • 

0:10 
1.1 

6:00 
17.9 

12:25 
l.C 

18:13 
17.6 

0:40 
2.0 

6:32 
17.1 

12:52 
2.6 

18:43 
16.7 

1:06 
3.0 

7:00 
16.2 

13:18 
3.6 

19:15 
•  15. 8 

1:34 
4.0 

7:32 
15.2 

13:50 
4.5 

19:52 
14.9 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line'of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  Is  the  datum  of  soundings  on  the  French  Charts  for  this  region,  and  which  is  9.7  feet  below 
mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  ( - )  sign 
iM  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Paris  Mean  Civil,  for  the  meridian  2°  20'  E.;  0»"  is  midnight,  12>»  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.m.).  all  greater  are  in  the  afternoon  (p.m.)and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.m. 

#.  new  moon:  ^,  Ist  quar.;  Q.  f"li  moon:  (J,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 


N 


Dayof- 


W. 


M 

Tu 

\V 

Th 
F 

S 


Mo. 

1 
2 
3 
4 
5 
6 


S      8 

O  M  I    9 

Tu  10 

W  11 

Th|l2 

I 

F    13 

S    14 

(C    S  il5 

M   16 

Tu  17 

W    18 

|Th  19 

'  F    20 

K  I  S    21 

I  S  ■  22 

•   M   23 

iTu  24 

a'w    25 

Th  26 

I  F    27 

S    2S 

Nl  S    29 

M    30 


Time  and  Height  of  High  and 
Low  Water. 


2:09 
4.7 

2:56 
5.6 

4:03 
6.4 

5:38 
6.5 

0:37 
14.1 

1:38 
15.6 

2:30 
17.4 

3:18 
19.1 

4:02 
20.3 

4:45 

21.2 

5:25 
21.2 

0:11 
—1.4 

0:53 
-0.4 

1:40 
1.0 

2:31 
2.6 

3:35 
4.U 

4:53 
5.0 

6:23 
5.0 

1:06 
15.0 

2:03 

15.8 

2:50 
16.7 

3:30 
17.5 

4:08 
17.9 

4:36 
18.1 

5:05 
17.9 

5:32 
17.6 

0:15 
2.1 

0:14 
2.8 

1:12 
3.6 

1:49 
4.4 


8:13 
14.3 

9:10 
13.3 

10:36 
12.8 

12:05 
13.3 

7:07 
5.S 

8:12 
3.5 

9:05 
1.5 

9:48 
—0.2 

10:30 
—1.3 

11:10 
— L8 

11:51 
—1.6 

6:10 
20.5 

6:56 
19.2 

7:48 
17.6 

8:4H 
16.0 

10:01 
14.6 

11:25 
14.0 

12:40 
14.2 

7:40 
4.3 

8:35 
3.1 

9:17 
2.0 

9:55 
L3 

10:28 
0.9 

11:00 
0.9 

11:30 
1.3 

12:00 
1.9 

6:01 
17.0 

6:33 
16.4 

7:08 
15.6 

7:52 
14.7 


14:25 
5.3 

15:20 
6.2 

16:45 
6.9 

18:26 
6.4 

18:12 
14.6 

14:07 
16.3 

14:57 
18.0 

15:40 
19.6 

16:24 
20.6 

17:05 
20.9 

17:45 
20.7 

12:83 
—0.7 

18:16 
0.6 

14:05 
2.2 

15:00 
3.9 

16:10 
5.2 

17:39 
5.8 

19K)4 
5.1 

13:42 
15.0 

14:30 
15.9 

15:10 
16.8 

15:45 
17.5 

16:20 
18.0 

16:50 
18.1 

17:18 
17.9 

17:45 
17.5 

12:27 
2.6 

12:55 
3.5 

13:25 
4.3 

14:07 
5.0 


20:40 
13.9 

21:50 
13.0 

23:20 
13.1 


19:43 

4.8 

20:40 
2.7 

21:25 
0.9 

22:08 
—0.6 

22:49 
— L5 

23:80 
—1.7 


18:30 
19.8 

19:18 
18.5 

20:11 
16.9 

21:15 
15. 4 

22:a=> 
14.5 

23:57 
14.5 


20:07 
3.9 

20:5(5 
2.6 

21:35 
1.6 

22:12 
1.0 

22:45 
0.8 

23:15 
0.9 

23:46 
1.4 


18:17 
17.0 

18:50 
16.2 

19:28 
15.3 

20:15 
14.4 


MAY. 


a 

8 


Day of— 


W.  Mo.  I 


})   Tu     1 
W     2 

I 
I 

Thl    3 
F     4 

s 

M 


K 


o 

p 


s 


E 


N 


Tu    8 

W     9 

Th  10 

F    11 

S  1 12 

S    13 

M    14 

Tu  15 

W   16 1 

Th  17 

F  'l8 

S    19 


S    20 

M  21 

A,Tu  22 

W  23 

I 

Th  24 
F    25 

S  J26 

S,27 

M    28 

I 
Tu  29 

W  30 

};  Th'31 


I 


2:35 
5.0 

3:39 
5.6 

5:00 
5.8 

0:08 
14.4 

1:05 
15.8 

2:00 
17.3 

2:49 
18.7 

3:35 
19.9 

4:22 
20^7 

5:06 
20.6 

5:50 
20.0 

0:40 
-0.5 

1:28 
0.7 

2:20 
2.2 

3:20 
3.6 

4:'29 
4.5 

5:46 
4.9 

0:33 
14.9 

1:28 
15.3 

2:15 
15.8 

2:55 
16.4 

3:32 

16.8 

4:a5 
17.1 

4:37 
17.2 

5:08 
17.1 

5:38 
16.9 

0:27 
2.6 

1:00 
3.1 

1:38 
3.7 

2:24 
4.3 

3:20 
4.7 


8:50 
13.8 

10H)7 
13.3 

11:30 
13.7 

6:'26 
5.0 

7:3S 
3.5 

8]M> 
L8 

9:20 
0.8 

10:06 

—0.8 

10:50 
—1.3 

11:32 
—1.1 

12:17 
—0.5 

6:40 

18.9 

7:32 
17.5 

8:32 
16.1 

9:44 
15.0 

10:58 
14.3 

12:06 
14.3 

6:59 
4.6 

7:56 
3.9 

8:48 
3.1 

9:23 
2.4 

9:59 
2.0 

10:33 

1.8 

11:05 
1.9 

11:36 
2.2 

12:08 
2.7 

6:13 
16. 5 

6:53 
16.0 

7:40 
15.2 

»8:35 
14.6 

9:42 
14.2 


JUNE. 

LofHii 

(hand 

» 

Day  of— 

Time  and  Heigfa 
LowW 

tof  HighftDd 

ftter. 

w. 

Mo. 

1 

ater. 

14:67 
6.8 

21:20 
13.6 

F 

4r28 
4.9 

10:66 
14.3 

I'M     28.-25 
5.5       lU 

16:10 
6.4 

22:45 
13.5 

E 

S  .    2 

5:43 
4.6 

12m 
15.0 

18:16    .    .    . 
4.8    ..   . 

17:42 
6.1 

•  ■        ■ 

•  •        • 

S 

3 

0:80 
15.7 

6:54 
3.8 

13:02     iri'! 

16.1          3.n 

12:89 
14.8 

19H)1 

4.8 

M 

4 

1:28 
16.8 

7:57 
2.5 

13:56     ar2i 
17.3       2.1 

13:36 
16.4 

20:08 
8.0 

Tu!    5 

2r22 
17.9 

8:68 
1.8 

14:48     21:1S 
18.6        Of 

14:25 

17.9 

20:55 
L3 

P 

G 

W 

6 

3:13 

18.9 

9:45 
0.3 

15c37     iiir 
19.4     -lU 

16:14 
19.3 

21:40 
—0.1 

Th 

7 

19.6 

10:80 
—0.4 

16-24      '22M 

20.1    -o.y 

16KK) 
20.3 

22:26 
—1.1 

8    F  1    8 

4:50 
19.7 

11:16 
—0.6 

17:10     Si"! 
20. 1     -0  9 

16:44 
20.7 

23:10 
—1.5 

s 

9 

6:36 
19.3 

12m 
—0.2 

17:56    .    .   . 
19.7    .    . 

17:25 
20.5 

23:55 
—1.3 

s 

10 

0:26 
—0.4 

6-25 
18.6 

12:46      ls.¥' 
0.6      b- 

18:12 
19.8 

•         •         ■ 
■         ■         ■ 

M 

11 

1:13 
0.5 

7:16 
17.6 

13:34     IV*. 
L7      IT' 

13:00 
0.7 

19:01 
18.7 

Tu 

12 

2:02 
L7 

8:12 
16.4 

14:24     i>3: 
2.8       16.4 

13:50 
2.1 

19:56 
17.2 

<L 

W 

13 

2:56 
2.9 

9:12 
15.4 

15:20     21?^ 
4.1       1-V'^ 

14:45 
3.6 

21:00 
15.8 

Th 

14 

3:54 
4.0 

10:17 
14.7 

16:22     221i 

15:50 

4.8 

22:12 
15.0 

E 

F 

15 

4:58 
4.7 

11:20 
14.3 

17:31      23:r 
6.4       14.6 

17:04 
5.4 

23:27 
14.7 

S 

16 

6:06 
6.1 

12:17 
14.3 

18:40    .    .  . 
6.3    ..  . 

18:28 
5.3 

■  •         • 

■  ■         • 

s 

17 

0:48 
14.6 

7:09 
4.9 

13:10      19:3V 
14.6        4V 

13:05 
14.7 

19:30 
4.5 

A 

M 

18 

1:82 
14.8 

8:01 
4.4 

13:55     Jtf- 
15.1        4.  J 

13:58 
15.4 

20:22 
3.6 

Tu 

19 

2:17 
15.2 

8:48 
3.7 

14:37    air. 

15.8        3.1 

14:&-) 
16.1 

21:a'> 
2.8 

w 

20 

2:68 
16.7 

9:29 
8.0 

15:17      21:^2 
16.4        !• 

15:14 
16.7 

21:43 
2.2 

•  Th 

21 

8:35 
16.3 

10«7 
2,6 

15:65     2>2" 
17.0        2.: 

15:48 
17.2 

22:18 
1.8 

N;  F     22 

1            1 

4:12 
16.8 

10:42 
2.2 

16.'30      231^ 
17.5        ii 

16:21 
17.6 

22:50 
1.7 

S  123 

4:48 
17.0 

11:18 
2.1 

17:06     23> 
17.7        1.'. 

16:53 
17.6 

23:23 
1.8 

S 

24 

5:22 
17.1 

11:53 
2.3 

17:40    .   .  . 
17.6    .    . 

17:22 
17.5 

23:66 
2.1 

M 

25 

0:14 
2.0 

6:00 
17.0 

1235      1^:2' 
2.6       1:. 

17:56 
17.1 

•  •         • 

•  ■         ■ 

Tu  26 

1 

0:50 
2.2 

6:42 
16.7 

13:08      WS' 

8.0       U'.i 

12:88 
3.3 

18:32 
16.6 

\V   27 

1:28 
2.6 

7:-28 
16.2 

13:42      19  i* 
3.5       K3 

13:12 
3.9 

19:13 
15.9 

Th  28 

2:11 
3.1 

8:19 
15.7 

14->      Xfl 

4.0      I'y' 

13:53 

4.5 

20:02 
15.1 

I    F    29 

3100 
3.6 

9:16 
15.2 

ISriO     2:4.' 
4.4       KvJ 

14>18 
5.0 

21:01 
14.5 

s 

30 

3:58 
4.0 

10:20 
14.9 

16^23     -^  i^ 

4.8       1-M 

15:45 
5.5 

22:12 
14.3 

The  tido««  are  placed  in  the  order  of  occurrence,  with  their  tlme.s  on  the  first  line  and  heights  on  the  second  line  of  eachda^: 
H  corapari.>i<)n  of  con.secutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heightn,  in  feet  and  tenths,  are  reckonf"' 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  French  Charts  for  this  region,  and  which  is  9.7  feet  Nl'  •» 
mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  <\n  the  chart,  unless  a  minus  i— 1  "J*"- 
is  before  the  height,  in  which  ca.se  subtract  it. 

The  time  used  is  I'aris  Mean  Civil,  for  the  meridian  2^  20'  E. ;  Oi>  is  midnight.  12'>  is  noon:  all  h(>urs  less  than  12  are  in  the  fon>m»:i 
(a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  d 

0,  new  m(M)n:  }),  1st  quar.:  C<  fiill  moon;  (£  3d  quar.;  E,  moon  on  the  equator;  N,  S,  tnoon  farthest  north  or  south  of  tht 
equator;  A,  P,  raoOn  in  apogee  or  perigee. 
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JULY. 

AUGUST. 

~ 

SEPTEMBER. 

c  Day  of— 

8 

S    W.   Mo. 
.S      1 

Time  an 

d  HeiKht  of  High  and 
Low  Water. 

11:32      17:41    .     .    . 
15.0        4.8    ..    . 

• 

i 

Day of— 
W.  Mo. 

Time  and  Heigl 
Low  \V 

0:46       7:13 
16.8        4.8 

itof  Hi| 
'ater. 

;hand 

19:48 
3.7 

d  Day  of— 

a  W.   Mo. 

1 

Time  and  Height  of  High  and 
Low  Water. 

5:09 
4.4 

1 

»'!w    1 

13:16 
15.8 

s 

1 

2:40 
16.6 

9:06 
2.0 

16:00 
17.6 

21:83 
LI 

M     2 

0:01 
15.5 

6:23 
4.2 

12.84 
15.7 

18:56 
4.1 

s 

Th;   2 

1:50 
16.0 

8:20 
8.0 

14:15 
17.0 

20:60 
2.2 

O 

s 

2 

8:28 
17.6 

9:62 
0.8 

15:47 
18.7 

22:16 
0.1 

ITu    3 

1:03 
16.2 

7:32 
3.3 

13:33 
16.7 

20:02 
2.8 

F 

3 

2:46 
17.1 

9:16 
1.7 

16:10 
18.1 

21:44 
0.9 

M 

3 

4:11 
18.6 

10:34 
0.0 

16.-28 
19.4 

22:65 
—0.4 

P  W     4 

2:01 
17.1 

8:33 
2.1 

14:27 
17.8 

21:00 
1.5 

o 

S 

4 

3:88 
18.0 

10:05 
0.6 

16:00 
19.0 

22:80 
0.0 

Tu'   4 

4:60 
18.9 

11:10 
-0.4 

17:08 
19.6 

23:30 
—0.4 

;      Th    5 

2:55 

18.0 

9:27 
1.0 

15:19 

18.7 

21:53 
0.3 

S     5 

4:25 
18.6 

10:60 
0.0 

16:45 
19.6 

28:12 
-0.5 

£ 

Wl   5 

1 

6:26 
18.8 

11:47 
-0.1 

17:48 
19.2 

•         »         ■ 

a           •           • 

F      6 

3:47 
18.7 

10:15 
0.2 

16:08 
19.4 

22:40 
—0.4 

M 

6 

6:10 

18.8 

11:80 
—0.2 

17:28 
19.6 

28:57 
—0.4 

|Th 

6 

0.2 

6:00 
18.4 

12:21 
0.6 

18:16 
18.4 

S 

7 

4:35 
19.0 

11:00 
—0.1 

16:55 
19.8 

23:26 
—0.6 

Tu 

7 

6:50 
18.6 

12:10 
0.1 

18:17 
19.2 

•  •         • 

•  •         ■ 

F 

7 

0:40 
1.1 

6:31 
17.6 

12:57 
1.7 

18:52 
17.8 

1 

S      8 

5:24 
18.9 

11:45 
0.0 

17:40 
19.6 

•  •         • 

•  •         • 

W 

8 

0:81 
0.2 

6:30 
18.1 

12:48 
0.9 

18:50 
18.4 

s 

8 

1:16 
2.3 

7:08 
16.6 

13:30 
8.0 

19:26 
16.0 

M     9 

0:10 
—0.8 

6:08 
18.4 

12:28 
0.5 

18:28 
18.9 

£ 

Th 

9 

1:10 
1.1 

7:10 
17.2 

13:27 
1.9 

19:32 
17.3 

s 

9 

1:45 
8.7 

7:42 
15.3 

14:02 
4.8 

20K)4 
14.7 

1 

1 

Tu  10 

1 

0:54 
0.4 

6:55 
17.6 

13:12 
1.4 

19:18 
18.0 

F 

10 

1:50 
2.3 

7:50 
16.2 

14:06 
8.2 

20:14 
15.9 

A   M   10 

2:18 
4.8 

8:25 
14.2 

14:36 
6.4 

20  48 
13.5 

W    11 

1:40 
1.4 

7:45 
16.7 

13:57 
2.5 

20:08 
16.8 

S 

11 

2:80 
•   3,7 

8:36 
15.1 

14:46 
4.5 

21  KM) 
14.6 

,Tu  11 

1 

2:58 
6.9 

9:16 
13.1 

15:28 
6.4 

21:60 
12.6 

E,Th  12 

2:25 
2.6 

8:35 
15.7 

14:45 
8.7 

21:01 
15.7 

a 

s 

12 

3:12 
4.9 

9:25 
14.0 

15:32 
5.6 

21:52 
13.6 

N 

w 

12 

8:56 
6.9 

10:30 
12.6 

16.42 
7.1 

28:13 
12.4 

d.  F    13 

3:15 
3.7 

9:30 
14.9 

15:38 
4.7 

21:58 
14.8 

A 

M 

13 

4:00 
5.9 

10:24 
13.3 

16:30 
6.5 

22:56 
13.0 

Th  13 

1 

5:22 
7.2 

11:62 
12.9 

18:18 
6.9 

•         •         • 

S    14 

4:07 
4.7 

10:28 
14.1 

16:35 
5.6 

22:58 
14.1 

Tu 

14 

5:04 
6.7 

11:31 
13.1 

17:47 
6.9 

•         •         • 

■         •         • 

F 

14 

0:25 
6.5 

6:54 
6.4 

12:65 
18.9 

19:29 
6.6 

S    15 

5:07 
5.5 

11:27 
13.9 

17:40 
6.1 

23:55 

13.8 

W 

15 

^  0:01 
13.0 

6:21 
6.6 

12:83 
13.5 

19:06 
6.4 

8 

15 

1:25 
14.2 

8:00 
4.9 

13:50 
15.8 

20:25 
8.9 

A    M    16 

6:12 
5.8 

12:22 
18.9 

18:50 
6.0 

•  •         • 

•  ■         • 

N 

Th 

16 

1:00 
13.5 

7:32 

5.7 

13:80 
14.8 

20:06 
5.2 

s 

16 

2:16 
15.8 

8:60 
8.1 

14:37 
16.9 

21:12 
2.1 

Tu  17 

0:49 
13.9 

7:16 
5.5 

13:15 
14.3 

19:51 
5.3 

F 

17 

1:55 
14.6 

8:30 
4.5 

14:20 
15.5 

20:55 
8.7 

M 

17 

3:02 
17.4 

9:31 
1.6 

15:21 
18.4 

21:64 
0.5 

;W  18 

1:38 
14.3 

8:11 
4.7 

14:02 
15.1 

20:40 
4.8 

8 

18 

2:42 
15.7 

9:16 
3.0 

15KJ5 
16.8 

21:39 
2.3 

•  Tu 

1 

18 

3:44 
18.9 

10:10 
0.2 

16:02 
19.6 

22:32 
—0.6 

Th  19 

2:25 
15.0 

8:58 
3.8 

14:46 
16.0 

21:24 
3.4 

S 

19 

3:26 
17.0 

9:57 
1.8 

15:46 
17.9 

22:18 
LI 

EjW 

1 

19 

4:25 
19.9 

10:49 
-0.7 

16:44 
20.6 

28:10 
—1.2 

N    F  !  20 

1 

3:(te 
15.9 

9:40 
2.8 

15:30 
16.  H 

22:02 
2.4 

• 

M 

20 

4:07 
18.1 

10:35 
0.9 

16:28 
19.0 

22:55 
0.2 

Th  20 

5:01 
20.3 

11:26 
—0.9 

17:20 
20.7 

23:48 
—1.0 

•    8    21 

.8:48 
16.8 

10:20 
2.1 

16:08 
17.6 

22:40 
1.7 

Tu  21 

4:48 
18.8 

11:14 
0.3 

17:05 
19.6 

23:34 
—0.2 

F   21 

6:40 
20.1 

12:06 
—0.6 

18:01 
20.2 

•        •        • 

a          *          *      1 

S    22 

4:26 
17.4 

10:56 
1.6 

16:46 
18.2 

23:17 
1.2 

W '  22 

5:24 
19.2 

11:50 
0.1 

17:42 

19.8 

■         •         • 
•         •         • 

P 

S    22 

0:27 
-0.4 

6:24 
19.4 

12:45 
0.2 

18:48  1 
19.1 

M   23 

5:05 

17.8 

11:84 
1.5 

17:22 
18.6 

23:55 
1.0 

K  Th  23 

0:12 
—0.2 

6:04 
19.1 

12:26 
0.4 

18:25 
19.4 

S   23 

1       1 

1:10 
O.H 

7:08 
18.2 

13:28 
1.3 

19:35 
17.7 

Tu  24 

5:43 
17.9 

12:10 
1.5 

18:04 
18.4 

«         •         • 
•         ■         • 

i  F    24 

0:50 
-    0.3 

6:45 
18.5 

13:06 
1.0 

19:0H 
18.5 

1 

24 

1:54 
2.2 

8:00 
16.7 

14:18 
2.8 

20:31 
16.0  ! 

W   25 

0:34 
1.0 

6:25 
17.7 

12:48 
1.8 

18:45 
18.0 

i  S    25 

1:30 
1.2 

7:31 
17.5 

13:46 
2.0 

19:57 
17.3 

|Tu 

25 

2:47 
3.7 

9:00 
15.3 

15:18 
4.2 

21:44 
14.6 

Th  26 

1:10 
1.5 

7:10 
17.3 

13:25 
2.3 

19:30 
17.3 

!  S    26 

1 

2:15 
2.4 

8:21 
1(3.4 

14:35 
3.1 

20:51 
16.0 

W  i  2Q 

3:55 
5.1 

10:20 
14.4 

16:36 
5.1 

23:10 
14.0 

E    F    27 

1:52 
2.1 

7:56 
16.5 

14:08 
3.0 

20:20 
16. 5 

^M27 

3:06 
3.6 

9:21 
15,2 

15:32 
4.3 

22:00 
14.8 

Th 

• 

27 

5:24 
5.8 

11:45 
14.4 

18:10 
5.2 

•  •         • 

•  ■         • 

I)    S  ,28 

1 

2:38 
2.9 

8:50 
15.8 

14:57 
3.7 

21:17 
15. 7 

Tu  28 

4:13 
4.9 

10:36 
14.4 

16:50 
5.2 

23:21 
14.3 

F 

28 

0:30 
14.4 

6:52 
6.1 

13:00 
15.1 

19:30 
4.2 

S    29 

3:32 
S.7 

9:50 
15.0 

15:57 
4,5 

22:24 
15.0 

s 

W   29 

5:36 
5.5 

11:56 
14.5 

18:20 
5.2 

a            ■            • 

•           ■           • 

s 

29 

1:36 
15.3 

8:00 
8.7 

13:59 
16.2 

20:30 
2.7 

M   30 

4:38 
4,5 

11:01 
14.7 

17:10 
5.0 

23:36 
14.9 

Th  30 

0:38 
14.6 

7:04 
4.9 

13:07 
15.2 

19:41 
4.1 

IS 

30 

2:28 
16.4 

8:52 
2.2 

14:47 
17.4 

21:15 
L3i 

Tu  31 

5:55 
4.9 

12:11      18:34 
15.0         4.7 

ced  in  the  ordt 

•  •         I 

•  *         • 

F   31 

1:45        8:12 
15.4         3.5 

th  their  times  on 

14:08 
16.4 

the  firs 

20:42 
2.5 

►n  the  second  line  of  each  day; 

Th 

etid 

9 

ies  are  pla 

?r  of  (K'ourrence,  \vi 

t  line  and  heiKhts  c 

a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tentlis,  are  recltoned 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  French  Charts  for  this  region,  and  which  is  9.7  feet  below 
mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  i  — )  sign 
is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Paris  Mean  Civil,  for  the  nicridinn  2°  20'  E.:  O*"  is  midnight.  1'2^  is  n(Km;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.) ,  all  greater  are  in  the  aftem(K)n  ( p.  m. )  and  when  diminished  by  12  give  the  times  after  n(H)n;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  Q,  full  moon:  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the  i 
equator;  A,  P,  moon  in  apogee  or  perigee.  | 
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OCTOBKR. 


E 


S 


Mo. 


M      1 


Tu 
W 

Th 
F 

S 

s 

M 
Tu 


2 
3 

4 

5 

I 

6' 

8 
9 


N    W    10 
Th  11 
F    12 


S 


13 
14 


M    15 
Tu  16 
W  I  17  I 
Thllgl 
F    19j 
S    20  i 
§   21  ! 
M  I  22  j 
Tu  23 
W   24 ' 
ThI  25 


F  26 
S  27 
S  '28 
E  M  29 
Tu  30 
W  31 


3:11 
17.5 

3:50 

18.4 

4:24 
18.9 

4:58 
18.8 

5:29 
18.4 

0:09 
1.5 

0:40 
2.6 

1:06 
8.8 

1:36 
4.9 

2:14 

5.H 

3:10 
6.7 

4:33 
7.2 

6K)8 
6.6 

0:53 
14.4 

1:45 
16.0 

2:31 
17.7 

3:15 
19.3 

3:56 
20.4 

4:37 
20.  H 

5:18 
•20.6 

0K)6 
—0.5 

0:50 
0.6 

1:38 
2.2 

2:33 
3.7 

3:43 
5.0 

5K)7 
5.5 

0:14 
14.5 

1:15 
15.3 

2K» 
16.2 

2:45 
17.1 

3:24 
17.9 


9:34 
0.9 

10:14 
0.1 

10:48 
—0.2 

11:20 
0.2 

11:54 
0.9 

6:58 
17.6 

6:28 
16.7 

7:01 
15.6 

7:40 
14.5 

8:26 
13.4 

9.40 
12.6 

11K» 
12.8 

12:20 
13.8 

7-20 
6.1 

8:15 
3.2 

9K)0 
1.4 

9.42 
0.0 

10:28 
—1.0 

IIKM 
—1.8 

11:44 
—1.0 

6:00 
19.8 

6:49 
18. '6 

7:41 
17.0 

8:45 
15. 5 

10:05 
14.7 

11:30 
14.7 

6:32 
5.0 

7:39 
3.8 

8.29 
2.6 

9:11 
1.5 

9:50 
0.9 


L  of  High  and 

• 

c 

8 

Day  of — 

Iter. 

W.  Mo. 

15:29 
18.5 

21:51) 
0.3 

o 

Th     1 

16:06 
19.1 

22:32 
—0.1 

F;    2 

16:42 
19.2 

*23:a5 
0.0 

S      3 

17:16 

18.8 

23:38 
0.6 

A 

S 

4 

17:43 
18.0 

•  •         • 

•  •         • 

M     5 

12:25 
1.9 

18:15 
17.1 

N 

Tu    6 

12:55 
3.1 

18:46 
16.0 

W     7 

13:24 
4.3 

19:18 
14.8 

Th    8 

13:67 
5.2 

20:00 
13.  H 

C 

F     9 

14:45 
6.1 

21:00 
12.8 

S    10 

15:M 
6.8 

22:25 
12.4 

S    11 

17:26 
6.7 

23:52 
13.0 

M    12 

18:48 
5.6 

•  •         • 

•  •         • 

E 

Tu  13 

13:19 
15.3 

19:48 
3.« 

W   14 

14K)6 
17.0 

20:38 
2.0 

Th  15 

14:51 
18.7 

21-22 
0.3 

• 

F    16 

15:34 
19.9 

22:a5 
—0.8 

P 

8    17 

16:16 
20.9 

22:45 
—1.4 

S    18 

16:66 
21.0 

23:26 
—1.3 

S 

M    19 

17:40 
20.4 

•  •          • 

•  ■         • 

Tu  20 

12.-29 
—0.3 

18:27 
19.2 

W  21 

13:14 
1.0 

19:18 
17.7 

Th  22 

UiOi 
2.5 

20:19 
16.0 

D 

F    23 

1 

15:09 
3.9 

21:81 
14.8 

' 

S    24 

16:25 
4.7 

22:67 
14.2 

S    25 

17:51 

4.8 

«         •         • 
•         •         • 

E 

M   26 

12:40 
15.2 

19K)8 
4.1 

Tu  27 

13:36 
16.1 

20:06 
2.9 

W   28 

14:24 
17.0 

20:51 
1.8 

Th  29 

15:a5 
17.7 

21:30 
1.1 

c 

F    30 

15:42 
18.2 

22K)7 
0.7 

NOVEMBER. 


Time  nnd  Height  of  High  and 
I^w  Water. 


4K)0 
18.3 

4:30 
18.4 

5:05 
18.1 

5:30 
17.6 

0:12 
2.8 

0:41 
3.7 

1:10 
4.7 

1:60 
6.4 

2:40 
6.1 

3:60 
6.6 

6:16 
6.4 

0:16 
14.6 

1:10 
16.0 

2:00 
17.5 

2:47 
19.0 

3:32 
20.1 

4:16 
20.7 

5K» 
20.6 

5:44 
20.1 

0:35 
0.4 

1:25 
1.7 

2:18 
3.1 

3:22 
4.4 

4:35 
5.1 

5:53 
6.0 

0:40 
15.0 

L:32 
l\6 

2:15 
16.3 

2:56 
16.9 

3:32 
17.4 


10:25 
0.6 

10:66 
0.8 

11:30 
1.4 

nm 

2.2 

6:00 
16.8 

6:33 
16.0 

7:10 
15.0 

7:66 
14.1 

9K)0 
13.8 

10:20 
18.2 

11:40' 
14.0 

6:33 
6.2 

7:86 
3.6 

8:27 
1.9 

9:16 
0.4 

10:00 
—0.7 

10:44 
—1.2 

11:28 
—1.2 

12:15 
—0.6 

6:32 
19.0 

7:27 
17.6 

8:30 
16.2 

9:42 
15.4 

UKJO 
15.0 

12K)9 
15.2 

7m 
4.4 

7:59 
3.6 

8.45 
2.7 

9:25 
2.1 

10:03 
1.7 


16:16 
18.3 

16:48 
18.0 

17:18 
17.5 

17:44 
16.9 

12:30 
3.0 

13K)0 
4.0 

13:34 

4.8 

14:20 
6.4 

15.18 
6.0 

16:37 
6.1 

17:66 
6.4 

12:40 
15.8 

13:32 
16.9 

14:22 
18.3 

15:10 
19.4 

16:56 
20.4 

16:39 
'20.5 

17:22 

ao.i 

18:11 
19.2 

13.-02 
0.6 

18:54 
1.8 

14:63 
3.1 

16:00 
4.1 

17:16 
4.5 

18:80 
4.3 

13K)6 
15.5 

13:55 
16.0 

14:38 
16.5 

15:17 
17.0 

15:50 
17.2 


22:40 
0.7 

28:12 
1.2 

28:43 
1.9 


18:16 
16.0 

18:60 
15.2 

19:81 
14.3 

20:30 
13.5 

21:46 
13.0 

23:08 
18.4 


19.06 
4.0 

20:01 
2.8 

20.51 
0.8 

21:38 
—0.3 

22:22 
—1.0 

23K)6 
—1.0 

'23:50 
—0.5 


19:04 
17.9 

20:02 
16.4 

21:10 
16.3 

22:30 
14.6 

23:40 
14.6 


19:30 
3.7 

20:20 
2.9 

21:03 
2.8 

21:40 
1.8 

22:17 
1.7 


DECEMBER. 


9  Time  and  Height  of  High  and 

5    ...  |»r,.  Low  Water. 

^      >\  .  1  M  O. 


A  I   S 


N 


E 


M 
Tu 
W 
Th 
F 
S 
l( 
M 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


Tu  11 

W   12 

ITh  13 

I  F    14 
P    S  i  15 


is 


16 
17 


Tu  18 
19 
20 
21 


W 

Th 

IF 


22 


E ,  S    23 


M 

Tu 
W 

jTh 
A    F 

:  S 


o 


1» 


N|M 


24 
25 
26 
27 
28 
29 
30 
31 


4:06 
17.7 

4:40 
17.7 

6:10 , 
17.6 

6:40 
17.1 

0:26 
3.8 

0:67 
4.0 

1:84 
4.6 

2:19 
6.1 

8:16 
6.5 

4:24 
6.7 

5:42 
6.8 

0:35 
15.6 

VJSO 
16.8 

2:20 
18.1 

3:11 
19.2 

4K)0 
20.0 

4:47 
20.4 

5-.S1 
20.2 

0:22 
0.1 

109 
1.0 

1.68 
2.2 

2:53 
3.5 

3:54 
4.6 

6K)0 
6.2 

6:15 
5.3 

0:68 
14.6 

1:42 
16.1 

2:26 
15.7 

3:07 
16.4 

3:46 
17.0 

4:20 
17.4 


10:36 
1.6 

11:10 
1.8 

11:40 
2.2 

12:13 
2.7 

6:16 
16.5 

6:55 
15.8 

7:38 
15.1 

8:82 
14.4 

9:40 
14.1 

10:62 
14.4 

12K» 
16.1 

6:54 
4.2 

7:67 
2.8 

8:60 
l.S 

9:42 
0.1 

10:80 
—0.8 

11:15 
—1.0 

12Ktt 
—0.8 

6:20 
10.5 

7:13 
18.4 

8:10 
17.1 

9:10 
16.0 

10:18 
15.2 

11:28 
14.8 

12A5 
14.6 

7:20 
4.9 

8:16 
4.2 

9:02 
3.5 

9^10 
2.8 

10:18 
2.3 

10:50 
2.0 


16:25 
17.2 

16:55 
17.0 

17:24 
16.8 

17:67 
16.4 

12:45 
3.3 

1820 
3.9 

14:01 
4.4 

14:52 

4.8 

15.55 
5.1 

1709 
5.0 

18:20 
4.8 

13.-00 
16.2 

13:55 
17.4 

14:47 

18.5 

15-.37 
19.4 

16r25 
19.9 

17:12 
19.7 

18O0 
19.1 

12:49 
—0.1 

18:88 
1.0 

14:90 
2.3 

16d28 
3.4 

16:30 
4.3 

17:38 
4.9 

18:47 
4.9 

18:19 
14.8 

1407 
15.1 

14:49 
15.6 

15^27 
16.1 

16  02 
16.7 

16:38 
16.9 


22:  v.' 
•J.1 


l.»*:>) 
lo? 

19;1T 
l.?.-2 

201^ 
U.h 

21:11' 
14.0 

14.it 

23^'i 
14. 'i 


irr. 


M 


•i)3 

21:i: 

22-*' 
-4.1.  ■'. 

•:3:^i 


19:4^ 
17.1 

2(M3 
16." 

2n: 
i.vi 

22  '-^ 
14.  ^ 

23:.'-«5 
14..^ 


19:4^ 
4.4 

2l>::^ 
J.  • 

211' 

t) 

21:V> 

2..i 

22;*! 
il 

231t« 

2.0 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comj>arison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heignts.  In  feet  and  tenths,  are  reckoned 
f  rf>m  Mean  Low  Watef  Spring><,  which  is  the  datum  of  soundings  on  the  French  Charts  for  this  region,  and  which  Is  9.7  feet  belov 
mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  miniia  (— )  si^ 
is  before  the  height,  in  which  cast  subtract  it. 

The  time  used  is  Paris  Mean  Civil,  for  the  meridian  2°  20'  E. :  O*"  is  midnight.  12»»  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.m.),  all  greater  are  in  the  afternoon  (p.m.)rtnd  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  in- 

#,  new  moon;  }),  1st  quar.;  Q,  full  mmm:  (J,  3d  quar.:  E.  moon  on  the  equator:  N,  8,  moon  farthest  north  orsoathof  the 
equator:  A,  P,  moon  in  apogee  or  periKce. 
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" 

JANUARY. 

FEBRUARY. 

i 

MARCFI. 

c 

8 
s 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

d  Day 

of-' 
Mo 

1 

Time  an 

1:57 
18.8 

d  Height  of  High  and 
Low  water. 

• 

a 

8 

Day of— 

Time  and  Height  of  Hig 
Low  Water. 

'hand 

W.  jMo. 

m'  1 

1: 

W. 

W.  Mo. 
Th'    1 

1:18 
19.6 

8:58 
3.0 

13:87 
19.2 

21:21 
2.8 

I 

Th 

9:41 
4.7 

14:18 
18.1 

22:06 
4.7 

A 

0:82 
21.0 

8:22 
2.7 

12:45 
20.5 

20:42 
3.0 ' 

E 

Tu 

2 

2:07 
18.7 

9:45 
4.4 

14:29 
18.0 

22:09 
4.1 

F 

2 

2:60 
17.8 

10:26 
5.8 

16:15 
17.0 

22:63 
5.8 

F     2 

1:05' 
20.1 

8:68 
3.8 

18:22 
19.3 

21:18 
4.2 

W 

3 

3:05 
17.5 

10:32 
5.5 

15:29 
16.9 

22:69 
5.2 

6 

3 

8:64 
16.9 

11:20 
6.6 

16:28 
16.1 

23:50 
6.6 

D 

S     3 

1:45 
19.0 

9:38 
4.8 

14:09 
18.2 

22:02 
5.3 

A 

Th    4 

4:08 
16. » 

11:25 
6.2 

16:37 
16.0 

23:66 
6.9 

S 

4 

6:07 
16.6 

12:25 
6.7 

17:42 
16.0 

t         «         ■ 
■         •         ■ 

S      4 

2:40 
18.0 

10:28 
5.8 

15:15 
17.0 

22:57 
6.3 

F     5 

1 

5:10 
16.4 

12r26 
6.3 

17:38 
16.0 

•  «        • 

•  •        • 

M 

S 

1:00 
6.6 

6:18 
16.8 

13:35 
6.0 

18:46 
16.7 

N 

M     5 

8:68 
17.0 

11:31 
6.4 

16:46 
16.8 

•  •        • 

•  ■        • 

1 

S 

6 

0:55 
6.0 

6:06 
16.7 

13:28 
5.9 

18:85 
16.5 

^' 

Tu 

6 
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The  tidea  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  French  Charts  for  this  region,  and  which 
Ls  1 1.3  feet  below  mean  sea  level.  To  thid  tne  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unlest* 
a  minus  (— )  sign  is  before  the  height,  in  which  case  substract  it. 

The  time  used  is  Paris  Mean  Civil.'for  the  meridian  2°  20'  E. ;  0»»  is  midnight.  1'2^  Is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance.  15:47  i.s  3:47  p.m. 

#,  new  moon;  }),  Ist  quar.;  Q,  full  moon;  ([,  8d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  8.0  feet 
below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  ( — ) 
sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  O*"  is  midnight.  12»'  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  ]),  Ist  quar.;  O.  full  moon;  ^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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8:M 

15fl0 

20:67 
20.3 

W    H 

—0,6 

9:50 
20,1 

'Ta 

W^Si 

W   14 

-i" 

li*i 

15:02 

20:58 

Mjl5 

-Si's 

IB.  7 

i.8 

».» 

Th  15 

0,5 

2.5 

ml 

Th  15 

-0.6 

9:26 
20.5 

6.9 

«"' 

E  Tu  IB 

'o!t 

10:lf. 

"ill 

22:28 

(I|F    16 

"^ 

b!^ 

"^ 

n" 

F   16 

v« 

w'^ 

2.0 

^»*Sj 

C  W   17 

1      1 

"i* 

11:08 
18.5 

17:25 
B.8 

18.1 

S    17 

0:40 
2.9 

12:40 

19:10 

C 

S    17 

5:08 

11:06 

17:36 
8.0 

^i^: 

Th|l8 

6U» 

12:0S 

18:31 

8  118 

7:60 

18:51 

20:38 

s 

S    18 

6:13 

12:07 

18:48 

F    19 

0r22 

'h 

18:11 

19:49 

9 

M    19 

s 

9:17 

15:14 

21:63 

M   19 

16,1 

7:32 

18:22 
15.7 

20:10; 

!•    S    20 

16.2 

1?9 

IS.  4 

io 

Tti  20 

16,0 

■ii 

16.7 

i2 

Tu  20 

U'l 

4,2 

15.6 

%.lj 

;  8   21 

2:5B 

9:36 

14:38 

22:15 

W  21 

filo 

"i^i 

17:23 

^'1 

\y  21 

'Ti 

15:59 
16.4 

^   M   22 

16.5 

2.1 

17.4 

2.1 

,Th  22 

17.7 

12:18 

18:12 
18.  e 

■Th  22 

s 

11:06 
2.6 

17.5 

^0.9  1 

Ta  23 

n" 

"i"^ 

'm 

•   F    23 

Tl 

ma 

'To 

W^2 

F    23 

17^ 

"i" 

"s^ 

_  1 

•  W   24 

0«« 

n!? 

12:30 

18:27 

S    24 

1:20 

7:23 

18:3H 

19:30 

•    S    24 

0:13 

6as 

18.4 

12:88 

1S«I 

Th  25 

Ti 

?8^ 

'"i'o 

w'! 

8   25 

-ii" 

Id 

'Ts 

19.3 

E    s;25 

1 

^t 

7fl» 

'"as 

'?9^ 

f'26 

1:37 

7:38 
18.  S 

18:55 

19:46 

E 

M    26 

2:32 

Til 

14:45 

20:32 

m'26 

-ii.1 

7:32 

18:48 

19:S»' 

8    27 

2:18 

8:15 

14:32 

20:20 

Tu  27 

8:08 

8:56 

15:10 

20:.W 

Tu27 

2«7 

8:00 

14:20 

20:08 

8   28 

I't 

HM 

ISflJ 

20:62 

W  28 

8:32 

9:23 

15:35 

'lii 

W   28 

2:35 

8:27 

14:46 

20:35 
18. 4  1 

E    M    29 

.  3:28 

»:23 

'"8*3 

'10 

A  Th29 

T» 

18.0 

8.0 

21:03' 

Tu30 

Ti 

^9 

16:17 

n1 

F   30 

■iii 

17^ 

8.5 

nl 

W   31 

in 

Ye^ 

16:40 

22:84 

S    31 

3:57 

9flJ 

16:12 

22:12 

The  11' 

IrnmHeai 
Tm-Iow  me* 
sign  1.  bel 
Thetl 
grealerare 

Low  Water  Sprtnipi.  which  Is  the  datum  of 
nsealevel.    To  Hnd  Ihedepthof  waler.add 
re  the  height.  In  which  caxe  subtnet  It. 
ae  uned  Ix  Greenwich  Mean  Civil;  0'  I-  ml 
In  theattemoon  (p.m.|  and  when  diminish 

h  their  limes  on  Ihe  firs 
heri[i><hlghorlowWB 
MiiindlnKS  on  the  Ad  ml 
the  laljular  height  10  Ih 

«lhyl'2(rtTethelli«B 

line  and 

helKhts  on  the  second  lln 
IghlK.InfeelandMnths. 
liir  Ihla  region,  and  whi 
givenontheiharl.unlew 

orlnslanee.  15:47  Is3:47p, 

oFeauhday: 
his  I0,o''teel 

u  (a.m.).  all 

ilij-  Chart 

•.nen 

TZJ 

I.t  guar.:  0,f»ll  moon;  C  3d 
In  apogee  or  perigee. 

liar,:  E, 

^ 

n  Ihe  equator:  N,  9,  moon 

fartbesl 

Z"" 

Bouth  of  the 
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OCTOBER. 


Day of— 


W.  'Mo. 


M 

giTu 

W 

Th 

F 

S 


Time  and  Height  of  High  and 
Low  Water. 


N 


8 

i 
Tu 

W 

Th 

F 

S 

M 

Tu 

Th 

P|  F 

S 

>s 

,M 

a  Tu 

3)  ;  W  '  24 

'Th  251 

I 

;  F  I  26 

.  S    27 

S    28 

E|M  29 

Tu  30 

W  31 


1 
2 

• 

3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


I 


2:52 
14.2 

8:23 
14.5 

3:43 
14.6 

4:01 
14.5 

4:12 
14.3 

4:32 
14.1 

0:09 
1.4 

0:45 
2.5 

1:24 
3.7 

2:05 
4.7 

3:00 
5.4 

4:08 
5.7 

5:28 
5.1 

0:25 
11.8 

1K« 
18.2 

1:47 
14.6 

2:23 
15.8 

3:00 
16.6 

3:35 
17.1 

4:15 
16.9 

4:52 
16.4 

0:21 
—0.5 

1:07 
0.9 

1:59 
2.3 

2:58 
3.6 

4:10 
4.3 

0:20 
12.1 

1:16 
12.8 

1:56 
13.5 

2:33 
13.9 

3:07 
14.1 


8:48 
0.8 

9:29 
0.0 

10K)3 
—0.4 

10:40 
—0.3 

11:17 
0.1 

11:50 
0.9 

4:66 

18.8 

5:25 
13.4 

5:58 
12.8 

6:40 
11.9 

7:36 
11.0 

9:42 
10.5 

11:52 
11.4 

6:41 
8.8 

7:38 
2.2 

8:25 
0.6 

9:10 
—0.8 

9:52 
—1.8 

10:35 
—2.2 

11:15 
—2.0 

12:00 
—1.3 

5:32 
15.3 

6:16 
13.9 

7:15 
12.4 

10:20 
11.5 

11:38 
12.0 

5:30 
4.2 

6:46 
3.4 

7:41 
2.4 

8:25 
1.5 

9:05 
0.8 


15:05 
14.8 

15:82 
15.0 

15:56 
16.0 

16:09 
14.7 

16:25 
14.4 

16:47 
14.1 

12:26 
1.7 

13:05 
2.8 

13:46 
3.9 

14:35 
4.7 

15:35 
5.8 

16:54 
5.1 

18:10 
4.2 

12:45 
12.9 

18:27 
14.3 

14:06 
15.5 

14:42 
16.5 

15:20 
17,1 

15:58 
17.1 

16:87 
16.6 

17:17 
15.6 

12:46 
—0.2 

13:35 
1.1 

14:30 
2.5 

15:35 
3.4 

16:52 
3.7 

12:41 
12.5 

13:30 
13.2 

W:ll 
13.9 

14:45 
14.3 

16:12 
14.3 


21:10 
0.0 

21:48 
—0.5 

22:24 
—0.6 

23:00 
—0.2 

23:85 
0.5 


17:12 
18.6 

17:48 
12.8 

18:20 
12.0 

19:07 
10.9 

20:23 
10.1 

23:26 
10.5 


19:18 
2.6 

20:04 
1.0 

20:49 
—0.4 

21:31 
—1.6 

22:13 
—2.0 

22:56 
—2.0 

23:88 
—1.5 


17:59 
14.3 

18:48 
12.8 

21:36 
11.5 

23:16 
11.6 


18:14 
3.3 

19:18 
2.4 

20:06 
1.6 

20:46 
0.8 

21:25 
0.6 


NOVEMBER. 


c 

8 


iI>ayof— 


W.  Mo. 


O  Th'  1 

FJ  2 

!  S  3 

S  4 

M     5 

I 

NiTui   6 
W     7 

;Thl   8 

I       I 
C'  Fi   9 

S  'lO 

I 

S'll 


Time  and  Height  of  High  and 
Low  water. 


E 


M 
Tu 
W 
Th 
F 
S 

s    M 
Tu 


12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 


W 

'Th 
:)i  F   23 

;  S  |24 

I  8  125 


M   26 
Tu  27 

W  28 

Th  29 

O    F   30 


8:20 
14.1 

8:30 
14.1 

8:42 
14.1 

4:06 
14.1 

4:30 
14.0 

0:20 
2.6 

0:58 
3.8 

1:40 
4.1 

2:29 
4.7 

3:30 
5.0 

4:42 

4.8 

5:55 

3.8 

0:80 
13.3 

1:15 
14.6 

2:00 
15.7 

2:88 
16.6 

8:19 
17.0 

4:00 
17.0 

4:40 
16.4 

0:03 
—0.9 

0:50 
0.3 

1:40 
1.6 

2:86 
2.9 

3:38 
3.7 

4:52 
4.1 

0:46 
12.5 

1:28 
13.0 

2:06 
13.3 

2:38 
13.4 

2:58 
13.5 


9:41 
0.4 

10:17 
0.4 

10:62 
0.6 

11:28 
1.1 

12:06 

1.7 

5:00 
18.8 

5:86 
13.4 

6:18 
12.7 

7:10 
11.8 

8:34 
11.2 

10:63 
11.6 

12:00 
12.8 

2.4 

7:82 
0.9 

8:42 
—0.5 

9:29 
—1.6 

10:16 
—2.1 

11:00 
—2.1 

11:43 
— L7 

6:23 
16.6 

6:18 
14.2 

•  7:21 
12.9 

9:56 
12.1 

11:10 
12.2 

12:10 
12.5 

6:07 
3.8 

7:10 
3.2 

8:00 
2.5 

8:40 
1.8 

9:18 
1.4 


15:28 
14.2 

15:89 
^  14.0 

15:57 
13.8 

16:18 
13.6 

16:47 
13.4 

12:42 
2.6 

13:28 
8.3 

14:09 
4.0 

15:05 
4.4 

16:11 
4.5 

17:28 
8.9 

18:80 
2.8 

12:51 
14.1 

18:87 
15.3 

14:17 
16.2 

14:58 
16.6 

15:40 
16.7 

16:21 
16.8 

1^02 
15.6 

12:80 
-0.8 

18:18 
0.4 

14:12 
1.6 

16K)7 
2.7 

16:17 
8.8 

17:82 
3.4 

13:02 
12.8 

13:48 
18.2 

14:20 
18.4 

14:50 
13.4 

16:04 
18.3 


22K)0 
0.4 

22:36 
0.6 

23:10 
1.1 

28:43 
1.7 


nao 

13.0 

17:68 
12.4 

18:45 
11.6 

19:50 
10.7 

22K)7 
10.8 

23:40 
11.9 


19:29 
1.3 

20:20 
0.0 

21:06 
—1.1 

21:50 
—1.7 

22:85 
—1.9 

'23:19 
—1.6 


17:50 
14.8 

18:52 
12.9 

21:26 
12.0 

22:48 

n.9 

23:50 
12.2 


18:42 
8.0 

19:36 
2.6 

20:20 
1.9 

21:00 
1.5 

21:38 
1.3 


DECEMBER. 


e 

8 


N 


E 


S 


o 

N 


Day of— 


W. 


E 


S 

M 

Tu 

W 

Th 

F 

S 

6 

M 

Tu 

^y 

Th 
F 


S 


M 

Tu 

W 

Th 

F 

S 

s 

M 
Tu 
W 
Th 

F 

S 

M 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


8:08 
18.5 

8:28 
18.7 

3:45 
13.9 

4.14 
14.1 

0:00 
2.2 

0:40 
2.7 

1:20 
3.2 

2:06 
8.7 

2:57 
4.1 

3:58 
4.2 

5:08 
3.8 

6:19 
8.0 

0:42 
14.0 

1:32 
16.0 

2:20 
16.0 

3:05 
16.5 

8:48 
16.7 

4:86 
16.4 

5:20 
15.7 

0:83 
—0.4 

1:20 
0.8 

2:10 
2.0 

3K)6 
3.0 

4:05 
4.0 

0:06 
11.8 

0:56 
12.0 

1:38 
12.3 

2:16 
12.6 

2:41 
12.8 

2:57 
13.1 

3:12 
13.5 


9:56 
LI 

10:82 
1.1 

11:09 
1.2 

11:47 
L5 

4:46 
14.1 

5:28 
13.9 

6.-06 
18.4 

6:56 
12.8 

8:01 
12.1 

9:42 
12.0 

11:12 
12.6 

12:15 
18.6 

7. -22 

L8 

8:19 
0.4 

9:10 
—0.8 

9:57 
— L6 

10:42 
—2.0 

11:28 
—1.9 

12:13 
—1.4 

6:12 
14.7 

7:26 
18.6 

9:18 
12.6 

10:28 
12.1 

11:29 
12.1 

5:15 
4.4 

6:26 
4.8 

7:27 
8.7 

8:16 
2.9 

8:59 
2.2 

9:87 
L6 

10:15 
1.2 


15:16 
18.3 

15:84 
13.8 

16:00 
18.8 

16:30 
13.3 

12:24 
L9 

13:05 
2.6 

13:48 
3.0 

14:86 
3.4 

15:82 
3.7 

16:88 
8.6 

17Ab 
8.1 

18:52 
2.2 

1ZK» 
14.6 

18:56 
15.3 

14:42 
15.9 

16:26 
16,1 

16:12 
15.9 

17K)0 
16.4 

17:49 
14.5 

12:58 
—0.4 

13:45 
0.7 

14:37 
1.9 

15:32 
2.9 


22:14 

1.3 

22:48 
1.4 

28:25 

L8 


17H)5 
13.3 

17:43 
13.0 

18:30 
12.4 

19:29 
11.7 

20»3 
11.4 

22:41 
12.0 

23:4« 
13.0 


19:50 
1.0 

20:43 
-0.2 

21:30 
-1.1 

22:17 
-1.6 

23KK 
-1.6 

23:46 
-1.2 


iKbl 
13.5 

20:43 
12.5, 

22.-02 
11.9 

28:07 
11.8 


16:42 
8.7 

a 

12:25 
12.0 

17-53 
8.9 

13:15 
12.1 

l!<:n9 
3.7 

18:56 
12.3 

19:51 
8.2 

14:30 
12.5 

20'^ 
16 

14:63 
12.6 

21:1S 
2.1 

15K)5 
12.7 

21:W 
1.7 

15:24 
18.0 


22:80 
1.4 


I 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  hdghts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  French  Charts  for  this  region,  and  which  is  8.8  feet  below 
mean  .sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  (— )  sigc  i 
is  before  the  height,  in  which  case  subtract  it. 

The  time  u.^ed  In  Paris  Mean  Civil,  for  the  meridian  2®  20'  E. ;  O**  is  midnight,  12«»  is  noon;  all  hours  less  than  12are  in  the  forenoon 
(a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.  m. 

#,  new  moon;  J).  1st  quar.;  O.  f^H  moon;  ([,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 


c  Day  of— 

X     

S   W.  Mo. 


Time  and  Height  of  High  and 
Low  water. 


M 


1 
2 


Tu    3 
P  W     4 
'     Th    5 


%   F 


6 


S      7 

S      8 

M     9 

Tu  10 

W  11 

E  Th  12 

C    F    13 

S    14 

S    15 

A  M   16 

Tu  17 

W   18 

,     Th  19 

^'    F  ,20 

:•   S    21 

S    22 

M   23 

Tu  24 

W  25 

Th  26 

E    F    27 

^    S    28 ' 

S    29l 

I 

M  30 
:     Tu  31 


4:10 
16.8 

2:20 
16.8 

3:26 
17.2 

4:20 
17.9 

5:20 

18.6 

0:13 
0.9 

0:M 
1.0 

1:48 
1.8 

2:25 
2.0 

8:05 
2.9 

8:46 
3.7 

4.-29 
4.5 

5:16 
5.2 

6:12 
5.6 

0:42 
15.0 

1:43 
14.9 

2:45 
15.3 

3:41 
16.0 

4:33 
17.0 

5:19 
17.8 

0:09 
1.7 

0:48 
1.3 

1:24 
1.2 

2:00 
L2 

2:40 
1.4 

3:21 
1.8 

4:06 
2.4 

5:00 
3.1 

6:00 
3.8 

0:40 
17.0 

1:50 
16.6 


7:45 
4.5 

8:56 
8.9 

10:00 
8.1 

10:59 
2.1 

11:50 
1.2 

6:09 
19.0 

6:53 
19.1 

7:33 
19.1 

8:13 
18.8 

8:51 
18.3 

9:81 
17.7 

10:13 
17.0 

11:00 
16.3 

11:53 
15.7 

7:17 
6.7 

8.-28 
5.4 

9:25 

4.8 

10:19 
3.8 

11:08 
2.8 

11:54 
1.9 

G:00 
18.7 

6:40 
19.4 

7:18 
19.8 

7:66 
20.1 

8:36 
20.1 

9:19 
19.8 

10:05 
19.1 

10:56 
18.3 

ll:;i5 
17.4 

7:12 
4.2 

8:29 
4.0 


13:30 
16.9 

14:41 
16.6 

15:49 
17.0 

16:61 
17.6 

17:45 
18.2 

12:89 
0.6 

13:24 
0.4 

14:07 
0.5 

14:48 
0.8 

15:80 
1.8 

16:15 
2.0 

17:01 
2.7 

17:58 
8.3 

18:59 
3.9 

12:54 
15.2 

14:00 
16.0 

16:06 
15.3 

16:06 
15.9 

16:57 
16.8 

17:48 
17.6 

12:38 
1.0 

13:11 
0.4 

13:59 
0.1 

14:28 
—0.1 

16:08 
0.0 

15:63 
0.4 

16:42 
1.1 

17:86 
1.8 

18:40 
2.6 

18:01 
16.5 

14:18 
16.2 


20:08 
2.6 

21:23 
2.4 

22:25 
1.7 

28.-21 
LI 


18:85 
18.5 

19:21 
18.5 

20:05 
18.2 

20:46 
17.7 

21:28 
17.1 

22:10 
16.5 

22:55 
15.9 

28:45 
16.4 


19:60 
4.1 

20:50 
4.0 

21:48 
8.5 

22:40 
2.9 

23:26 
2.2 


18:25 
18.2 

19:05 
19.0 

19:46 
19.3 

20:24 

19.5 

21K)6 
19.5 

21:51 
19.2 

22:41 
18.6 

23:36 

17.8 


19:50 
3.0 

21:03 
2.9 


AUGUST. 


c  Day  of— 1 
S    W.  Mo. 


I  Time  and  Height  of  High  and 
I  Low  water. 


P 

S 

O 


A 


$ 


S 


W|   1| 
Th    2 


I 


3 
4 
5 


S 

s 

M     6 

Tu    7 

W     8 

Th    9 

F    10 

S    11 

S    12 

M   13 

Tu  14 

W|15 

Th  16 

f'i7 

S    18 

8    19 

M   20 

Tu  21 

W  22 

E  Th  28 

F    24 

S    25 

S    26 


M 


27 


Tu  28 
W  29 
Th  30 


31 


3:02 
16.1 

4:09 
17.2 

6:08 
17.9 

0:02 
L4 

0:50 
L2 

1:82 
L8 

2:11 
1.8 

2:48 
2.5 

8:21 
8.3 

3:66 
4.1 

4.30 
5.0 

6:12 
5.6 

6:10 
6.1 

0:40 
14.8 

1:46 
14.7 

2:54 
15.2 

8:55 
16.0 

4:50 
17.3 

5:35 

18.5 

0:26 
1.1 

1:05 
0.5 

1:42 
0.3 

2:20 
0.4 

8:00 
0.7 

8:43 
1.4 

4:34 
2.8 

5:32 
3.3 

0:09 
17.0 

1:22 
16.2 

2:40 
16.0 

3:53 
16.7 


9:40 
8.3 

10:42 
2.3 

11:87 
L8 

6K)0 
18.5 

6:44 
19.0 

738 
19.2 

8:00 
19.0 

8:38 
18.6 

9:06 
18.0 

9:42 
17.4 

10:22 
16.6 

11:05 
15.8 

11:58 
15.1 

7:20 
6.2 

8:36 
5.6 

9:40 
4.6 

10:36 
8.4 

11:26 
2.0 

12:08 
0.8 

6:18 
19.6 

6:57 
20.4 

7:37 
20.9 

8:16 
20.9 

8:58 
20.6 

9:42 
iy.9 

10:32 

18.8 

11:30 
17.6 

6:45 
4.0 

8:04 
4.0 

9:21 
8.2 

10:25 
•2.2 


16:84 
16.4 

16:41 
17.1 

17:88 
17.8 

12.-28 
0.5 

18:12 
0.0 

18:54 
0.0 

14:82 
0.4 

15:10 
LO 

15:47 
L8 

16:26 
2.8 

17:07 
8.7 

17:65 
4.6 

18:51 
5.2 

13:04 
14.6 

14:16 
14.6 

16:*26 
15.2 

16:26 
16.2 

17:17 
17.4 

18:00 
18.6 

12:48 
—0.1 

13:28 

—0.8 

14:05 
— LO 

14:46 
—0.9 

12:27 
—0.8 

16:16 
0.6 

17:08 
L8 

18:11 
2.9 

12:38 
16.5 

14:00 
15.9 

16:21 
16.2 

16:30 
16.9 


22:11 
2.4 

28:10 

1.8 


18:30 
18.2 

19:12 
18.4 

19:68 
18.2 

20:30 

17.8 

21K)5 
17.4 

21:89 
16.9 

'22:16 
16.8 

22:66 
16.7 

28:41 
16.2 


19:58 
6.3 

21:06 
4.9 

22:05 

4.0 

22:58 

.S.U 

23:44 
2.0 


18:42 
19.6 

19:23 
20.2 

20K>4 
20.6 

23:48 
20.6 

21:26 
20.1 

22:14 
19.2 

23:06 

18.2 


19:25 
3.6 

20:45 
8.6 

21:66 
8.1 

22:58 
2.3 


SEPTEMBER. 


S 


Day of — 


\V. 


O 


E 


A 


N 


I 


s 

s 

M 
Tu 
W 

Th 
F 
S 
8 
M 
Tu 
W 
Th 
F 
S 

M 

Tu 

W 

Th 

F 

8 

'  S 

M 

Tu 


Mo. 


^\ 

Th 
F 

s 

s 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 


r    *• 


26 
27 
28 
29 
30 


Time  and  Height  of  High  and 
Low  water. 


4:65 
17.6 

6:48 
18.5 

0:86 
LO 

1:16 
0.9 

1:53 

1.2 

2:25 
1.9 

2:55 
2.7 

8:23 
3.6 

8:61 
4.4 

4:26 
5.0 

6:14 
6.6 

6:22 
6.2 

0:61 
14.6 

2:a5 
14.6 

8:17 
15.5 

4:17 
16.9 

5:09 
18.8 

0:04 
0.5 

0:42 
0.1 

1:20 
-0.4 

1:68 
—0.4 

2:87 
0.0 

8:20 
0.7 

4:09 

L8 

5:08 
2.9 

e:18 
3.7 

0:52 

15.8 

2:14 
15.6 

3:30 
16.4 

4:31 
17.5 


11:22 
LO 

12:10 
0.1 

6:27 
19.2 

7:07 
19.4 

7:41 
19.3 

8:12 
18.9 

8:42 

18.2 

9:12 
17.6 

9:46 
16.9 

10:26 
16.1 

11:14 
16.8 

12:16 
14.6 

7:46 
6.0 

9:00 
6.0 

10:04 
3.6 

10:56 
2.1 

11:42 
0.6 

5:54 
19.6 

6:86 
20.7 

7:14 
2L2 

7:54 
2L8 

8:85 
21.0 

9:20 
20.2 

10:10 
19.0 

11:08 
17.6 

12:19 
16.3 

7:40 
3.7 

8:58 
8.0 

10:04 
2.0 

11:00 
0.8 


17:30 
17.7 

18:18 
18.4 

12:56 
-0.4 

13:36 
—0.6 

14:11 
—0.1 

14:46 
0.7 

16:15 
L8 

15:48 
2.9 

16:21 
4.0 

17:00 
4.9 

17:50 
6.8 

19:08 
6.3 

13:30 
14.8 

14:60 
14.8 

15:56 
16.0 

16:50 
17.4 

17:36 
18.9 

12:24 
—0.5 

18:08 
— L8 

18:40 
— L6 

14:20 
— L8 

15:01 
—0.6 

15:49 
0.6 

16:40 
2.1 

17:46 
8.4 

19:01 
4.3 

18:42 
15.7 

15:07 
15.9 

16:17 
16.8 

17:14 
17.8 


23:61 
L5 


19:00 
18.7 

19:36 
18.7 

20:07 
18.3 

20:87 
17.9 

21:07 
17.8 

21:86 
16.8 

22:06 
16.8 

22:61 
15.6 

28:44 
16.0 


20:22 
6.9 

21:34 
4.9 

22:30 
3.6 

28:20 
2.2 


18:19 
20.1 

19:00 
2L0 

19:88 
2L8 

20:19 
2L2 

21:00 
2L6 

21:46 
19.5 

22:38 

18.2 

23:40 
16.9 


20:26 
4.3 

21:48 
3.6 

22:40 
2.6 

23:30 
L6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  helghtH  on  the  !<eoond  line  of  each  day: 
a  comparison  of  con»ecutive  height;;  will  indicate  whether  it  i.s  high  or  low  water.  The  heiKnts,  in  feet  and  tenthB,  are  reckoned 
from  Mean  Low  Water  Springs,  which  Is  the  datum  of  soundings  on  the  Admiralty  Chartsfor  this  region,  and  which  is  10.0  feet 
below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  (— ) 
«(fn  18  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil :  0>>  is  midnight,  12i>  is  noon;  all  hours  les^s  than  12  are  in  the  forenoon  (a.  m.),  all  greater 
are  in  the  afternoon  (p.  m.)  and  when  diminUhed  by  12  give  the  times  after  noon;  for  instance,  16:47  is  8:47  p.  m. 

#,  new  moon;  }),  Ist  quar.;  Q.  ^ull  moon;  (^,  8d  quar.;  E,  moon  on  the  equator:  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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HULL  (Humber  River),  ENGLAND,  1906. 


OCTOBER. 


c  Dayof-1 


S    W.  Mo. 


M 
giTu' 
W 


1 
2 
3 


Th    4 
F     5 


S 


6 
7 


Time  and  Height  of  High  and 
Low  Water. 


M     8 

Til    9 
N   W   10 

Th  11 

!  F  |12 
!  S  13 
S    14 

m!i5 

I 
Tu  16 

E|W  17 
iTh  18 

P  ,  F  '  19 
S  120 
S    21 ; 
M   22 

S   Tu  23 

J   W   24 

1 

!Thi25 

I  F    26 

S    27 

I 
S    28 

E|M   29 

Tu  30 

W  31 


6:28 
18.7 

0:14 
0.7 

0:53 
0.5 

1:28 
0.7 

2K)1 
1.3 

2:30 
2.1 

2:56 
3.0 

3:24 
3.8 

3:37 
4.5 

4:40 
5.0 

5:44 
5.7 

0K)6 
14.6 

1:22 
14.5 

2:41 
15.2 

3:45 
16.5 

4:40 
18.0 

6:27 
19.3 

0:19 
0.3 

0:67 
—0.3 

1:35 
—0.4 

2:15 
—0.1 

3:00 
0.5 

3:48 
1.4 

4:46 
2.5 

5:55 
3.1 

0:24 
15.9 

1:42 
15.7 

3:00 
16.4 

4:00 
17.4 

4:54 
18.4 

5:40 
19.0 


11:49 
-0.3 

6:07 
19.4 

6:45 
19.7 

7:19 
19.5 

7:51 
19.0 

8:20 
18.3 

8:48 
17.7 

9:18 
17.0 

9:55 
16.2 

10:40 
15.5 

11:40 
14.7 

7:05 
5.9 

8:22 
5.0 

9:29 
3.7 

10:25 
2.1 

11:18 
0.7 

11:56 
—0.5 

6:10 
20.3 

6:50 
20.9 

7:31 
21.0 

8:15 
20.7 

8:59 
19.9 

9:48 
18.7 

10:48 
17.4 

11:57 
16.2 

7:12 
8.3 

8:30 
2.7 

9:34 

1.8 

10:28 
0.8 

11:20 
—0.1 

12:04 
—0.5 


17:58 
18.7 

12:80 
-0.8 

18:10 
-0.8 

13:45 
—0.3 

14:19 
0.7 

14:48 
1.9 

15:15 
3.1 

15:41 
4.2 

16:15 
5.0 

17:00 
5.9 

18:11 
6.7 

12:55 
14.4 

14:18 
14.8 

15:25 
15.1 

16:24 
17.4 

17:10 
18.9 

17:52 
20.2 

12:85 
—1.2 

18:15 
—1.3 

13:55 
—0.9 

14:38 
—0.1 

15:24 
1.1 

16:15 
2.6 

17:19 
3.9 

18:37 
4.7 

13:20 
15.5 

14:44 
16.8 

16:50 
16.6 

16:45 
17.6 

17:80 

18.5 

18:08 
19.0 


18:38 
19.1 

19:10 
19.2 

19:41 
18.9 

20:09 
18.4 

20:35 
17.8 

21:Q4 
17.8 

21:34 
16.7 

22:14 
16.0 

23:04 
15.3 


19:42 
6.5 

21:00 
5.5 

22:02 
4.0 

22:54 
2.6 

28:89 
1.2 


18:34 
21.0 

19:14 
21.3 

19:53 
21.2 

20:35 
20.6 

21:22 
19.5 

22:11 
18.2 

23:10 
16.8 


19:59 
4.6 

21:10 
3.9 

22:10 
2.9 

23:02 
1.9 

23:47 
1.0 


NOVEMBER. 


c 

o 


Day  of— 


W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


N 


Th 
F 

S 

M 
Tu 

W 

I 

Th 
F 

S' 

s 

M 

Tu 

W 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 


Th  15 


16 
17 


F 

S 

S    18 

I 

s    M  '  19 
Tu;20 
W '  21 
'Th'22 

S)    F  '  23  I 

I 

I  S    24 

S    25 

E   M   26 

I  Tu  27 

W  28 

Th  29 

C    F    30 


0:27 
0.7 

1:04 
0.7 

1:38 
1.1 

2K)7 
1.7 

2:87 
2.5 

8:05 
8.1 

3:40 
8.7 

4.-21 
4.8 

5:17 
4.8 

6:30 
5.1 

0:45 
15.0 

2:00 
15.4 

8:10 
16.8 

4:09 
17.6 

5:00 
18.7 

5:50 
19.5 

0:89 
0.1 

1:20 
-0.2 

2:00 
0.0 

2:46 
0.4 

8:85 
1.1 

4:80 
1.9 

5:34 
2.5 

6:42 

2.8 

1:02 
15.9 

2:16 
16.1 

3:22 
16.8 

4:19 
17.5 

5:08 
IH.l 

0:00 
1.3 


6:20 
19.8 

6:66 
19.2 

7:28 
18.8 

7:58 
18.2 

8:26 
17.7 

8:66 
17.2 

9:84 
16.6 

10:20 
16.0 

11:15 
16.8 

12:25 
15.0 

7:48 
4.6 

8:60 
8.5 

9:60 
2.2 

10:48 
1.0 

11:80 
0.0 

12:14 
—0.6 

6:32 
20.1 

7:15 
20.8 

7:59 
20.0 

8:43 
19.4 

9:84 
18.4 

10:80 
17.2 

11:36 
16.8 

12:49 
15.6 

7:52 
2.7 

9:00 
2.1 

9:57 
1.4 

10:48 
0.8 

11:33 
0.4 

5:52 
18.4 


12:45 
—0.5 

13.-20 
0.1 

18:52 
0.9 

14:20 
2.1 

14:46 
8.1 

15:12 
4.0 

15:45 

4.8 

16:80 
5.4 

17:34 
6.2 

18:66 
6.4 

13:40 
16.2 

14:50 
16.1 

16:50 
17.8 

16:48 
18.7 

17:80 
19.8 

18:13 
20.5 

12:57 
—0.6 

18:38 
—0.2 

14:23 
0.5 

15:06 
1.7 

15:56 
2.9 

16:65 
4.1 

18:08 
4.7 

19:23 
4.9 

14:04 
15.6 

15:« 
16.1 

16:08 
16.9 

16:56 
17.7 

17:38 
18.4 

12:15 
0.8 


18:43 
19.2 

19:14 
19.1 

19:43 

18.7 

20:10 
18.3 

20:87 
17.8 

21:09 
17.4 

21:47 
16.7 

22:84 
15.9 

28:83 
15.8 


20:20 
5.6 

21:28 
4.4 

22:24 
3.0 

28:12 
1.7 

28:58 
0.7 


18:54 
20.8 

19:85 
20.7 

20:16 
20.2 

21:00 
19.8 

21:50 
18.2 

22:45 
17.1 

28:49 
16.8 


20:32 
4.4 

21 :34 
3.6 

22:30 
2.7 

23:17 
1.9 


IH'.lb 
18.8 


• 

Day of— 

W.  Mo. 

A     S 

1 

8 

2, 

N 

m'    3. 

1 

Tui    4' 

W 

«, 

Th 

6 

F 

1 

7 

S 

8 

C 

s 

9 

E 

M 

10 

Tu 

11 

W 

12 

Th 

13 

F 

14 

P 

• 

S 

15 

s 

16 

S 

M 

17 

Tu|l8 

W 

19 

Th 

20; 

F 

21 

D 

S 

22 

£ 

S    23 

M   24 

Tn  25 

1 

W  26 

Th  27 

A    F  !28 

1             ' 

8  '29 

1 

C-- 

S  '30: 

N 

M 

31  1 

1 

DECEMBER. 


d  Height  of  High  iin.i 
Low  Water. 


0:88 
1.0 

1:15 
1.0 

1:50 
L3 

2:19 
1.7 

2:50 
2.2 

3:27 
2.6 

4:10 
8.0 

4:59 
8.4 

5:57 
8.9 

0:11 
15.9 

^1:22 
15.8 

2:88 
16.2 

8:89 
17.0 

4:88 
17.8 

5:31 
18.6 

0:26 
0.5 

1:10 
0.0 

1:58 
—0,1 

2:88 
0.1 

8:28 
0.6 

4:13 
1.3 

5:06 
2.0 

6:07 
2.6 

0:16 
16.1 

1:24 
15.7 

2:34 
15.8 

3:88 
16.2 

4:34 
16.7 

5:23 
17.3 

0:13 
1.6 

0:51 
1.1 


6:30 
18.5 

7:05 
18.4 

7:38 
18.2 

8:01* 
17.9 

8:40 
17.6 

920 
17.3 

lOKM 
16.8 

10:65 
16.4 

11:57 
16.0 

7:05 
8.9 

8:14 
3.3 

9:18 
2.6 

10:17 
1.7 

11:10 
0.8 

12:00 
0.3 

6:20 
19.8 

7:05 
19.5 

7:49 
19.4 

8:33 
18.9 

9:20 
18.2 

10:10 
17.8 

11:06 
16.4 

12.-07 
15.  K 

7:10 
2.9 

8:15 
3.0 

9:17 
2.7 

10:11 
2.3 

11:01 

1.8 

11:47 
1.4 

6:0b 
17.7 

6:41 
IS.l 


12:53 
0.6 

1M7 
19.  U 

13:27 
1.2 

19:1> 

13:58 
1.9 

19:4: 

14:27 
2.7 

ISA 

14-.56 
3.4 

-mi 

IM 

15:30 
4.0 

21:5" 
17  ^ 

16:13 
4.6 

17.. 

17K» 
5.2 

23.1- 

It.  4 

18--20 
5.6 

•    • 

18:05 
15.9 

19.-: 

14:15 
16.3 

2f^ 
t' 

15:20 
17.0 

21:.v 

J.0 

16:18 
18.0 

2  J 

17:10 
19.0 

23;*:' 

u 

17:66 
19.7 

•  • 

•  •        • 

12:45 
0.2 

ill 

18:30 
0.4 

ir:'. 

2l'.'i 

14:12 
1.0 

14:.>l 
l.S 

19  J 

15:40 
2.9 

21"« 

1-' 

16:32 
8.9 

22:J. 
17' 

17:30 
4.6 

231=1 
lh-» 

18:37 
5.0 

•    • 

18:13 
15.4 

14:21 

l.r4 

4  '■ 

l.^rii 

15.?* 

21  '■*•■ 
.;  :• 

16:16 
16.6 

jia: 

17:02 
17.5 

£i  > 

17:4n 
\K2 

-    ■ 

12-27 
1.:? 

13.iV> 
1.3 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  timen  on  the  first  line  and  heights  on  the  second  line  of  each  da> 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths, ore  reckon*', 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundines  on  the  Admiralty  Charts  for  this  region,  and  which  is  10.0  f?*^' 
below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minns  ,— 
sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  u.sed  is  Greenwich  Mean  Civil;  0»»  is  midnight,  12»»  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a,  m.i.*J 
greaterarein  theafternoon  (p.m.)  and  when  diminishedby  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

0,  new  moon;  ^,  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  *.^«- 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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16.0 

18:28 
L8 

iTh' 11 

0:50 
16.3 

6:48 
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13.3 

})  ;m 

1  • 

2 

5.50 
12.6 
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16.4 

16:34 
15.4 

17:80 
14.4 
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3.8 

17:87 
3.4 

18:12 
3.C 

12:47 
15.4 

13:24 

15.4 

14:00 
15.3 

14:34 
15.0 

15:07 
14.5 

15:45 
14.1 

16:28 
13.6 

17:17 
13.2 

18:19 
13.0 


23:37 
3.3 


20:02 
12.6 

21:10 
18.5 

22:10 
14.6 

28:04 
15.7 

23:54 
16.6 


19:02 
0.3 

19:50 
0.0 

20:36 
0.1 

21:25 
0.6 

22:17 
L4 

23:13 
2.2 


19:16 
18.8 

20:18 
13.6 

21:17 
13.7 

22:10 
14.1 

28.-00 
14.5 

23:42 
14.9 


18:45 
2.6 

19:15 
2.3 

19:47 
2.0 

20:20 

1.8 

21:00 
1.7 

21:40 
1.8 

22:28 
2.1 

23:20 
2.4 


1 

JUNE. 

• 

a 

8 

m 

Day  of— 

Time  and  Height  of  Hij 
Low  Water. 

^h  and 

W. 

F 

Mo. 
1 

0:20 
2.8 

7:12 
13.1 

12:37 
4.4 

19.-26 
13.2 

E    8      2 

1 

1:27 
2.9 

8:16 
13.3 

13:51 
4.4 

20:32 
13.6 

S 

3 

2:34 
2.8 

9:17 
13.9 

15:01 
3.9 

21:37 
14.3 

M 

4 

3:38 
2.4 

10:14 
14.6 

16K)6 
3.1 

22:35 
15.1 

Tu    5 

4:36 
1.8 

11:07 
15.5 

17KB 
2.2 

23:30 
15.9 

P 

O 

W 

6 

6:30 
1.2 

11:58 
16.3 

17:56 
1.3 

«        ■       ■ 
•       ■        • 

Th 

7 

0:23 
16.6 

6:20 
0.7 

12:47 
17.0 

18:47 
0.5 

s 

F 

8 

1:13 
17.0 

7:10 
0.6 

13:34 
17.3 

19:Si 
0.2 

8 

9 

2:00 
17.1 

7:68 
0.6 

14:22 
17.3 

20:23 
0.1 

S 

10 

2:61 
16.8 

8:45 
1.0 

15:10 
16.9 

21:12 
0.3 

M 

11 

3:42 
16.4 

9:34 
1.6 

16K)0 
16.3 

22M 
0.9 

Tu 

12 

4:33 
15.7 

10:26 
2.4 

16:52 
15.6 

22uM, 
1.5 

C 

W'l3 

6:27 
15.0 

11:20 
3,2 

17:48 

14.8 

23:48 
2.S 

Th 

14 

6:23 
14.4 

12:18 
4.0 

18:43 
14.1 

•       •       • 

E 

F 

15 

0:44 
2.9 

7:13 
13.8 

18:20 
4.5 

19:40 
13.7 

8 

16 

1:42 
3.8 

8:10 
13.5 

14:23 
4.9 

20:37 
13.4 

S 

17 

2:40 
3.6 

9:06 
18.4 

15:22 
4.9 

21:31 
13.1 

A 

M  '  18 

3:36 
3.6 

lOKX) 
18.6 

16:14 
4.6 

22:23 
13.7 

Tu  19 

4:26 
3.4 

10:47 
13.9 

16:59 
4.2 

23:12 
14.U 

W 

20 

6:12 
8.1 

11:37 
14.4 

17:87 
3.6 

23:57 
14.4 

• 

Th 

21 

5:63 
2.9 

12:19 
14.8 

18:13 
3.0 

•        •       • 

N 

F 

22 

0:38 
14.8 

6:32 
2.6 

12:58 
15.1 

18:50 
2.4 

8 

23 

1:19 
15.1 

7:08 
2.4 

13:35 
15.2 

19:27 

S 

24 

1:59 
15.2 

7:44 
2.4 

14:11 
15.2 

20:(fi 
1.3 

M 

25 

2:38 
15.2 

8:19 
2.4 

14:47 
15.1 

20:45 
l.I 

Tu 

26 

3:20 
15.0 

8:57 
2.4 

15:25 
14.  h 

21  r3> 
1.1 

W 

27 

4:03 
14.7 

9:86 
2.7 

16:09 
14.5 

22:13 
1.3 

Th 

28 

4:61 
14.3 

10:20 
3.0 

16:55 
14.1 

23«2 

i 

F 

29 

6:42 
14.0 

11:09 
3.3 

17:49 
13.8 

23:5t^ 
2.1 

8 

30 

6:38 
13.6 

12:06 
3.7 

18:52 
13.6 

•  •       • 

•  •       • 

The  tide.*?  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  height**  will  indicate  whether  it  Is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  >Iean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Chart*  for  this  region,  and  which  is  8.5  feet 
below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  (—) 
sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Greenwich  Mean  Civil;  0»»  is  midnight,  12»»  Is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  given  the  times  after  noon;  forlnstance,  15:47  Is  3:47  p.m. 

#,  new  moon;  }).  1st  quar.;  ^j,  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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s 


Day  of— 
W.  Mo. 


M 
Tu 
p  w 

Th 

i 
s    F 

C 


JULY 


Time  and  Hei^t  of  Hi^h  and 
Low  Water. 


li 
2 
3 
4 
6 
6 
7 
8 
9 
10 


S 

s 

M 

Tu 

W  11 
,E  Th  12 
13 
14 
15 
16 


c 

F 

A 

M 

Tu 
W 


17 
18 


]Th.  19 

i       I 
N I  F  1  20 

i       I 

•  !  s  ;2i 


M 


22 
23 


Tu  24 
\y  25 
Th  26 

E;  F    27 


D 


S 

M 
Tu 


28 
29 
30' 
31 


0:55 
2.6 

2:01 
3.0 

8:08 
3.0 

4:12 
2.6 

5:10 
2.1 

0:06 
15.9 

0:58 
16.5 

1:46 
16.8 

2:35 
16.8 

3:22 
16.6 

4:10 
16.1 

4:58 
15.4 

5:50 
14.6 

0:02 
2.6 

0:55 
8.3 

1:52 
3.9 

2:50 
4.3 

3:48 
4.3 

4:40 
4.0 

5:25 
3.5 

0:15 
14.5 

0:58 
15.1 

1:40 
15.5 

2:20 
lb.  6 

3:00 
15.6 

3:40 
15.4 

4:26 
15.0 

5:14 
14.4 

6:07 
13.8 

0:26 
2.7 

1:34 
3.4 


7:41 
13.4 

8:46 
13.6 

9:47 
14.2 

10:45 
15.0 

11:38 
15.8 

6:05 
L5 

6:55 
LI 

7:43 
LO 

8:50 
LI 

9:16 
L5 

10:01 
2.1 

10:48 
2.9 

11:38 
3.7 

6:42 
13.9 

7:35 
13.3 

8:30 
12.9 

9:25 
12.8 

10:20 
13.2 

11KJ7 
13.7 

11:52 
14.3 

6:10 
8.1 

6:48 
2.6 

7:25 
2.3 

8:02 
2.0 

8:39 
L9 

9:16 
2.0 

10:00 
2.3 

10:46 
2.7 

11:40 
3.3 

7:10 
13.4 

8:17 
13.3 


13:13 
4.1 

14:28 
4.0 

15:40 
3.5 

16:43 
2.7 

17:42 
1.8 

12:30 
16.6 

13:18 
17.2 

14:06 
17.4 

14:53 
17.2 

15:39 
16.8 

16:26 
16.1 

17:13 
15.2 

18K)5 
14.3 

12:27 
4.5 

13:24 
5.1 

14:24 
5.4 

15:24 
5.3 

16:17 
4.8 

17:05 
4.0 

17:48 
3.1 

12:34 
15.0 

13:12 
19.5 

13:50 
15.8 

14:29 
16.0 

15:07 
15.9 

15:50 
15.6 

16:35 
15.0 

17:25 
14.4 

18:25 
13.8 

12:45 
4.0 

14:03 
4.3 


19:59 
13.6 

21:08 
13.9 

22:13 
14.5 

23:12 
15.2 


18:33 
0.9 

19:22 
0.3 

20:09 
0.0 

20:56 
0.1 

21:41 
0.4 

22:27 
1.0 

28:14 

L7 


18:57 
13.6 

19:54 
13.0 

20:52 
12.8 

21:47 
12.9 

22:40 
13.3 

23:80 
13.9 


18:28 
2.2 

19:10 
L4 

19:49 
0.7 

20:29 
0.3 

21:11 
0.3 

21:55 
0.5 

22:40 
1.1 

23:30 
1.9 


19:34 
13.4 

20:48 
18.4 


:Day<.:- 
W.  Mo. 


P 

8 

c 


£ 


A 


N 


K 


^ 


S 


W     1 


Th 
F 

S 


2 
3 
4 


Si   5 
I      I 

m!   6 


^^A. 

Tu 

7 

W 

8 

Th 

9 

F 

10 

S 

11 

§ 

12 

M 

Tu 

W 

Th 
F 

S 

s 

M 

Tu 

\V 


13 
14 
15 
16 
17 
18 
19 
20 
21 
22 


Th;  23 

24 

S  '25 

S    26 

M    27 

Tu,  28 

W  29 

Th  30 

F    31 


AUGUST. 

1 

Time  und  Height  of  High  and 
Low  Water. 

2:47 
3.7 

9:26 
13.7 

\h:2A 
4.0 

21:55 
13.9 

3:67 
3.5 

10:26 
14.5 

16:30 
3.2 

22:55 
14.6 

5:00 
2.8 

11:23 
15.4 

17:80 
2.1 

23:51 
15.5 

5:55 
2.1 

12:15 
16.3 

18:22 
1.1 

•         «         ■ 

■                B                > 

0:42 
16.2 

6:45 
L4 

13:02 
17.0 

19:10 
0.4 

1:30 
16.7 

7:30 
LI 

13:47 
17.4 

19:54 
0.0 

2:14 
16.9 

8:11 
LO 

14:80 
17.4 

20:34 
—0.1 

2:55 
16.8 

8:52 
1.3 

15:12 
17.0 

21:15 
0.1 

3:40 
16.3 

9:30 
L8 

15:55 
16.3 

21:65 
0.7 

4:25 
15.6 

10:10 
2.6 

16:36 
15.3 

22:37 
L5 

5:10 
14.6 

10:50 
3.4 

17:22 
14.8 

28:20 
2.5 

5:58 
13.7 

11:30 
4.3 

18:10 
13.3 

■         ■         • 
•         •         • 

0:07 
3.4 

6:52 
12.9 

12:20 
5.0 

19:05 
12.6 

1.00 
4.3 

7:49 
12.8 

13:26 
5.6 

20:14 
12.3 

2:02 
4.8 

8:49 
12.2 

14:80 
5.5 

21:13 
12.4 

3:17 
5.0 

9:45 
12.6 

15:36 
5.1 

22:10 
12.9 

4:10 
4.7 

10:36 
13.2 

16:80 
4.1 

23:02 
13.6 

5:00 
4.0 

11:25 
14.2 

17:22 
3.0 

23:50 
14.5 

5:45 
3.3 

12:07 
16.1 

18:07 
L8 

•  •         « 

•  •         • 

0:8ft 
15.3 

6:"25 
2.5 

12:48 
16.0 

18:47 
0.8 

1:16 
16.0 

7.-04 
L8 

13:30 
16.5 

19:29 
0.0 

1:48 
16.3 

7:40 
L3 

14:08 
17.0 

20:08 
-0.4 

2:38 
16.4 

8:18 
LI 

14:46 
16.8 

20:50 
—0.3 

3:17 
'  16.1 

9:00 
LI 

15:28 
16.4 

21:32 
0.1 

4KK) 
15.6 

9:39 
•1.5 

16:14 

15.7 

22:20 
0.9 

4:45 
14.8 

10:25 
2.2 

17:05 
14.8 

23:08 
1.9 

5:40 
14.0 

11:20 
3.0 

18:a5 
13.9 

•  ■         ■ 

•  ■         • 

0:04 
3.0 

6:44 
13.3 

12:26 
3.3 

19:16 
13.3 

1:12. 
4.0 

7:57 
13.1  . 

13:48 
4.4 

20:33 
13.2 

2:32 
4.3 

9:08 
13.4 

15:12 
4.1 

21:40 
13.6 

3:50 
4.0 

10:11 
14.2 

16:22 
3.3 

22:44 
14.3 

SEPTEMBER. 


Day  of— ! 


Time  and  Height  of  High  and 
Low  Water. 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comDarison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  8.5  feet 
below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,unless  a  minus  (— ) 
sign  is  before  the  height,  in  which  ca.se  subtract  it. 

The  time  used  Is  Greenwich  Mean  Civil;  0^  is  midnight,  12»  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all 
greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  instance,  15:47  is  3:47  p.m. 

#,  new  moon;  J),  Ist  quar.;  Q,  full  moon;  (^.  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 

• 

§ 

Day 
W. 

M 

of- 
Mo. 

1 

Time  an< 

5:32 
2.4 

1  Height  of  Hi^h  and 
Low  Water. 

11:42 
16.0 

17:46 
1.3 

•         •        • 

s 

Tu 

2 

0:06 
16.2 

6:14 
1.8 

12:26 
16.6 

18:26 
0.6 

VV 

3 

0:50 
16.7 

6:50 
1.4 

13:06 
16.9 

19:01 
0.8 

Th 

4 

1:26 
16.9 

7:22 
1.4 

13:42 
16.8 

19:86 
0.3 

F 

5 

2:03 
16.6 

7:62 
1.6 

14:15 
16.3 

20:10 
0.6 

S 

6 

2:38 
15.9 

8:20 
1.8 

14:49 
15.6 

20:42 
1.1 

A 

S 

7 

3:13 

15.1 

8:48 
2.2 

15:22 
14.7 

21:12 

1.8 

M 

8 

3:48 
14.2 

9:20 
2.6 

16:00 
13.9 

21:49 
2.6 

Tu 

9 

4:24 
13.2 

9:65 
3.0 

16:40 
13.0 

22:26 
3.4 

N 

W 

10 

5:08 
12.4 

10:40 
3.6 

17:36 
12.3 

23:14 
4.3 

Th 

11 

6:00 
11.6 

11:35 
4.2 

18:48 
11.9 

*  •         • 

•  •         ■ 

F 

12 

0:14 
5.0 

7:16 
11.4 

12:47 
4.6 

20:06 
12.1 

S 

13 

1:36 
5.5 

8:30 
12.0 

14:10 
4.4 

21:14 
12.8 

I 

14 

2:56 
5.1 

9:32 
13.0 

15:25 
3.5 

22:10 
13.8 

,M 

15 

4:00 
4.2 

10:27 
14.2 

16:20 
2.4 

23:00 
14.8 

Tu 

16 

4:47 
3.1 

11:12 
15.4 

17:08 
1.2 

23:42 
15.8 

E 

• 

w 

17 

5:30 
2.0 

11:56 
16.4 

17:52 
0.1 

•  •         • 

•  •         ■ 

Th 

18 

0:22 
16.6 

6:10 
0.9 

12:38 
17.1 

18:36 
—0.5 

P 

F 

19 

1:02 
17.1 

6:52 
0.3 

13:20 
17.4 

19:19 
—0.7 

8 

20 

1:43 
17.1 

7:32 
0.0 

14:04 
17.2 

20:00 
—0.5 

S 

21 

2:26 
16.8 

8:16 
0.1 

14:50 
16.7 

20:44 
0.2 

1 

M 

22 

3:12 
16.2 

9:01 
0.6 

15:38 
15.9 

21:30 
1.1 

s 

Tu 

23 

4:00 
15.2 

9:50 
1.5 

16:35 
14.8 

22:24 
•2.4 

D  W 

1 

24 

4:58 
14.2 

10:50 
2.5 

17:39 
13.9 

23:26 
3.4 

Th 

25 

6:08 
13.5 

12:00 
3.4 

18:51 
13.5 

«         ■         • 
•         ■         • 

E 


F  26 
8  27 
S  28 
M  29 
Tu  30 
IW  31 


0:44 
4.5 

2:08 
4.7 

3:24 
4.2 

4:24 
3.5 

510 

2.8 

5  50 
2.3 


7:22 
13.3 

8:35 
13.6 

9:36 
14.1 

10-28 
14.8 

11:16 
15. 5 

12.00 
15  9 


13:19 
3.9 

14:36 
3.7 

15:42 
3.1 

16:36 
2.3 

17:20 
1.7 

1S:00 
1.2 


20:06 
13.5 

21:12 
13. 8 

22:06 
14.3 

22:58 
15.0 

23:42 
15.8 


NOVEMBER. 


P 

s 


o 


N 


E 


8 


Day  of— 


W. 


Th 
F 

S 

M 

Tu 

W 


Mo. 


1 
2 
3 
4 
5 
6 
7 


Th'    8 


F 

8 

M 
Tu 
W 
Th 
F 


9 
10 
11 
12 
13 
14 
15 
16 


8  '17 


M 


18 
19 


O 


F 


30 


Time  and  Height  of  High  and 
Low  water. 


Tu  20 
W  21 
Th  22 

1)  F  ;  23 ; 

8  I  24' 

IS  '25 

K   M,26 

■       '       i 
Tu  27 

W   28 ' 

Th  29 


0:24 
16.2 

1:02 
16.4 

1:36 
16.1 

2:10 
16.6 

2:40 
14.9 

8:14 
14.2 

3:48 
13.5 

4:22 
12.8 

6:10 
12.2 

6:18 
11.8 

0:44 
6.0 

2:05 
6.0 

3:16 
4.2 

4:12 
3.2 

6:02 
2.0 

5:48 
1.1 

0:40 
17.0 

1:28 
17.2 

2:08 
17.0 

2:56 
16.5 

3:46 
15.7 

4:42 
14.9 

5:45 
14.1 

0:20 
4.2 

1:35 
4.6 

2:48 
4.5 

3:51 
4.1 

4:42 
3.6 

5:2:1 
3.2 

6:00 
2.8 


6:25 
2.0 

6:66 
L9 

7.-28 
1.8 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  conHecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Slean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  i}»  8.5  fetM 

below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  f ^ 

.sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil ;  0«»  is  midnight,  12'«  is  no<m:  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all  greater 
are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47.18  3:47  p.  m. 

#,  new  moon;  }),  Ist  quar.;  Q,  full  moon:  C.  3d  quar.;  E.  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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7:26 
18.3 

14:24 
3.4 

19:52 
17.7 

W 

16 

2:36 
2.6 

8:15 
17.6 

15:18 
8.5 

20:87 
17.4 

S    16 

4:07 
2.3 

9:44 
17.2 

16:40 
3.5 

22n.10 

17.2 

Tu 

17 

2:55 
3.2 

8:82 
17.4 

15:88 
8.8 

21:00 
17.0 

Th 

17 

8:40 
2.6 

9:19 
17.2 

16:18 
3.6 

21:40 
17.1 

8,17 

6K)4 
2.4 

10:40 
17.1 

1735 
3.4 

•.Z2:.'i5 
17.1 

W 

18 

4:06 
3.1 

9:42 
16.9 

16:47 
8.6 

22:10 
16.8 

£ 

F 

18 

4:44 
2.4 

10:24 
17.1 

17:18 
8.3 

22:43 
17.1 

A 

M   18 

1 

6:00 
2.4 

11 -.84 
17.1 

18:27 
8.1 

17.2 

Th 

19 

5:14 
2.7 

10:54 
17.0 

17:60 
3.1 

23:20 
17.1 

S 

19 

5:42 
2.1 

11:24 
17.3 

18:14 
2.9 

23:40 
17.3 

Tu 

19 

6:48 
2.3 

12:22 
17.8 

19:16 
2.9 

•          ■         • 

F 

20 

6:14 
2.0 

11:58 
17.4 

18:45 
2.5 

•  •        • 

•  •        • 

s 

20 

6:35 
1.8 

12:16 
17.6 

19.-04 
2.5 

■         *         • 

•            •            a 

W 

20 

0:40 
17.4 

7:86 
2.8 

13.-06 
17.6 

2030C' 
2.7 

'Ei  S 

21 

0:20 
17.6 

7H)8 
1.5 

12:53 
17.9 

19:85 
2.1 

M 

21 

0:32 
17.6 

7.24 
1.6 

13:00 
17.8 

19:48 
2.3 

• 

Th  21 

1 

1:24 
17.7 

8:18 
2.4 

13:44 
17.9 

20:1^ 

2,6 

s 

22 

1.-08 
18.1 

7:55 
1.1 

13:35 
18.8 

20:20 
L8 

A 

Tu 

22 

1:15 
17.9 

8:06 
1.6 

13:41 
18.0 

20:30 
2.3 

X 

F   22 

2K)6 
17.9 

8:56 
2.7 

14:20 
18.2 

21:1.5 
2.5 

•   M 
Tu 

23 
24 

1:60 
18.4 

2:25 

18.7 

8:36 
LO 

9:14 
1.2 

14:14 
18,5 

14:45 
18.5 

20:58 

V 

21:80 
2.1 

• 

W 

Th 

23 
24 

1:65 
18.1 

2:82 
18.8 

8:46 
1.9 

9:20 
2.3 

14:15 
18.1 

14:48 
18.3 

21:05 
2.4 

21:38 
2.6 

S 
6 

23 
24 

2:42 
18.2 

3:20 
18.6 

9:28 
2.9 

10K)0 
8.1 

U:65 
18.7 

15:84 
19.1 

21:47 

2.5 

22r^ 
2.:? 

lA 
f 

W 

25 

2:59 
18.8 

9:49 
1.7 

15:16 

18.5 

22K)4 
2.4 

F   26 

3:05 
18.4 

9:52 
2.7 

15:20 
18.5 

22:05 
2.7 

M 

25 

3:68 

18.8 

10-.dO 
3.2 

16:15 
19.5 

22:53 
2.2 

Th  26 

8:31 
18.9 

10:20 
2.8 

15:50 
18.6 

22:30 
2.8 

N 

S 

26 

8:40 
18.7 

10:20 
8.1 

15:66 
18.8 

22:88 

2.8 

Tu  26 

4:40 
19.2 

11:05 
8.2 

16^57 
19.9 

23:32 

2.1 

F   27 

1 

4:05 
19.0 

10:4^ 
2.8 

16:24 
18.8 

22:67 
3.0 

s 

27 

4:20 
18.9 

10:50 
8.4 

16:35 
19.1 

28:08 
2.7 

W  27 

6:24 
19.3 

11:47 
8.3 

17:40 
20.0 

M                   •                  • 

S 

28 

4:48 
19.1 

11:18 
8.2 

17:00 
18.9 

23:28 
8.1 

M 

28 

5:00 
19.0 

11:25 
8.5 

17:20 
19.8 

28:46 
2.7 

Th  28 

1 

0:14 
2.0 

6:12 
19.3 

12:80 
3.8 

1S:30 
19.9 

N 

S    29 

5:24 
19.0 

11:48 
3.6 

17:45 
19.0 

•        •        • 
»        ■        • 

Tu 

29 

6:46 
19.1 

12:06 
3.7 

18:05 
19.4 

•  •        ■ 

•  •        • 

S    F    29 

IKtt 
2.1 

7KK) 
19.2 

13:24 
3.4 

19:24 

19.7 

M   30 

1 

0:06 
3.2 

6:12 
18.8 

12:82 
3.9 

18:82 
18.8 

W'30 

0:32 
2.7 

6:36 

18.8 

12:54 
3.9 

18:66 
19.3 

S 

30 

2:00 
2.8 

7-.56 
19.0 

14:25 
3.6 

20c'0 
19.4 

D 

Th  31 

1:28 
2.7 

7:30 
18.8 

13:52 
4.0 

19:50 
19.2 

r            1 

The  tlde.s  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  6aj: 
a  comparii!ion  of  consecutive  heights  will  indicate  whether  it  i»  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Slean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  whicdi  is  10.4 
feel  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  {— )  sign  is  before  the  height,  in  which  ease  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil ;  0>>  is  midnight,  12'>  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m. ),  all  greater 
are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.m. 

9,  new  moon;  }),  Ist  quar.;  Q,  full  moon;  ([,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P.  moon  in  apogee  or  perigee. 
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j 

JULY. 

t 

AUGUST. 

SEPTEMBER. 

• 

c 
S 

1 
( 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

8 

Day  of— 
W.  ]Mo. 

W     1 

Time  an 

4:55 
8.0 

dHeiffhtof  Hlghand 
Low  water. 

• 

i 

Day  of— 
W.  'mo. 

Time  and  Height  of  High  and 
Low  water. 

W. 

1 

Mo. 

1 
.    1 

2:58 
2.5 

8:65 

18.8 

15:80 
8.6 

21:16 
19.1 

p 

10:34 
18.0 

17:28 
8.1 

28:00 
18.2 

S 

1 

6:54 
2.3 

12:27 
18.2 

19:20 
L5 

•  •         • 

•  •         • 

M     2 

1 

4K)5 
2.5 

9*^5 
18.5 

16:40 
8.8 

22:18 
19.0 

s 

Th 

2 

6:00 
2.6 

11:88 
18.3 

18:84 
2.3 

•        •        ■ 
■        •        • 

O 

s 

2 

1:00 
18.5 

7:48 
L6 

18:24 
18.9 

20:14 
0.6 

;      Tul   3 

5:18 
2.2 

10:67 
18.7 

17:46 
2.7 

23:22 
19.0 

F 

3 

0:08 
18.4 

1.9 

12:40 
18.8 

19:84 
1.4 

■ 

M|   3 

1:54 
19.1 

8:87 
1.1 

14:14 
19.6 

21:00 
0.1 

P  W    4 

6:17 
1.8 

12:00 
19.2 

18:50 
1.9 

■         •         • 
•         ■         ■ 

O 

S 

4 

1:10 
18.9 

8KX) 
1.3 

18:88 
19.4 

20:28 
0.5 

Tu 

4 

2:40 
19.5 

9:20 
0.9 

14:66 
20.0 

21:44 
0.0 

:     ITh    5 

1 

0:25 
19.3 

7:16 
1.8 

12:57 
19.7 

19:46 
1.1 

s 

5 

2:05 
19.4 

8:50 
0.9 

14:29 
20.0 

21:16 
0.0 

E 

W 

5 

3:20 
19.6 

10:02 
LO 

15:84 
20.1 

22:23 
0.2 

s 

F 

6 

1:23 
19.7 

8:12 
0.9 

18:51 
20.1 

20:40 
0.5 

M 

6 

2:56 
19.8 

9:88 
0.8 

15:15 
20.8 

22.-04 
—0.1 

Th 

6 

3:57 
19.6 

10:89 
L4 

16:12 
20.0 

28:02 
0.7 

S 

7 

2:20 
20.0 

9:05 
0.6 

14:42 
20.4 

21:30 
0.0 

Tu 

7 

8:42 
19.9 

10.-24 
0.9 

15:58 
20.3 

22:48 
0.0 

F 

7 

4:86 
19.2 

11:16 
2.0 

16:60 
19.7 

28:40 
L5 

s 

8 

8:10 
20.2 

9:55 
0.7 

15:31 
20.5 

22:20 
—0.1 

\V     8 

4:25 
19.8 

11:05 
1.8 

16:40 
20.2 

28a») 
0.4 

S 

8 

5:12 
19.0 

11:54 
2.7 

17:80 
19.3 

«         «         • 

M 

9 

4:00 
20.1 

10:42 
0.9 

16:20 
20.4 

23:10 
0.1 

E 

Th 

9 

5H)6 
19.4 

11:50 
1.9 

17:23 
19.8 

•  ■         • 

•  •         • 

s 

9 

0:20 
2.8 

5:50 
18.4 

12:82 
3.4 

18:10 
18.7 

TulO 

4:48 
19.9 

11:31 
1.4 

17K)6 
20.1 

28:58 
0.5 

F 

10 

0:15 
1.0 

6:60 

18.9 

12:82 
2.6 

18:05 
19.3 

A 

M 

10 

1.-02 
8.1 

6:85 
17.8 

13:16 
4.0 

18:56 
18.1 

W  11 

5:35 
19.4 

12:18 
2.0 

17:52 
19.7 

•  •         • 

•  ■         > 

S 

11 

1:00 
1.8 

6:38 
18.2 

18:18 
3.3 

18:48 
18.6 

Tu  11 

1:60 
8.8 

7:25 
17.5 

14:10 
4.4 

19:50 
17.5 

£ 

Th 

12 

0:46 
1.0 

6:25 
18.7 

13:10 
2.6 

18:40 
19.1 

c 

s 

12 

1:47 
2.6 

7:20 
17.7 

14:10 
3.9 

19:88 
17.9 

N 

W 

12 

2:45 
4.4 

8:17 
17.1 

16:10 
4.6 

20:44 
17.1 

;<^ 

F 

13 

1:38 
1.6 

7:14 
18.2 

14K)2 
8.2 

19:28 
18.4 

A 

M 

13 

2:40 
3.3 

8:10 
17.2 

15:08 
4.3 

20:29 
17.8 

Th  13 

8:50 
4.6 

9:16 
16.9 

16:18 
4.4 

21:47 
16.9 

;  S   14 

2:30 
2.2 

8:06 
17.6 

14:58 
8.7 

20:20 
17.7 

Tu 

14 

8:36 
3.8 

9:04 
16.7 

16:02 
4.5 

21:26 
16.9 

F 

14 

4:58 
4.4 

10:15 
17.0 

17-20 
3.7 

22:48 

17.2 

■ 

S 

15 

3:25 
2.7 

8:56 
17.1 

15:55 
4.0 

21:14 
17.2 

W  16 

4:35 
4.0 

10:02 
16.6 

17:04 
4.2 

22:27 
16.8 

S 

15 

5:50 
8.8 

11:18 
17.6 

18:16 
2.9 

28:48 

17.8 

A   M  16 

4:20 
3.0 

9:54 
16.9 

16:50 
4.0 

.22:10 
16.9 

N 

Th 

16 

5:34 
8.9 

10:58 
16.8 

18:00 
3.7 

28:26 
17.0 

s 

16 

6:44 
3.0 

12:12 
18.4 

19:07 
1.9 

•  ■         ■ 

•  •         • 

Tu  17 

1 

5:18 
3.2 

10:48 
16.8 

17:46 
3.8 

23:06 
16.9 

F 

17 

6::» 
3.4 

11:54 
17.4 

18:62 
3.0 

•  •        ■ 

•  •        • 

M   17 

0:40 
18.6 

7:80 
2.3 

18:01 
19.4 

19:52 

1.1  1 

w 

18 

6:10 
8.1 

11:42 
17.0 

18:40 
8.4 

•  •        • 

*  ■        • 

S 

18 

0:20 
17.5 

7:15 
3.0 

12:45 
18.1 

19:88 
2.3 

• 

Tu 

18 

1:30 
19.4 

8:12 
L5 

13:48 
20.8 

20::?5 
0.4 

' 

Th  19 

OKX) 
17.1 

7:00 
3.0 

12:80 
17.4 

19:26 
2.9 

s 

19 

1:10 
18.2 

8:00 
2.5 

13:82 
18.9 

20:24 
L6 

£ 

W 

19 

2:12 
20.3 

.  8:50 
1.1 

14:80 
21.0 

21:13 
0.0 

N    F   20 

0:52 
17.5 

7:46 

2.8 

18:14 
17.9 

20:10 
2.5 

• 

M 

20 

1:58 

18.8 

8:40 
2.1 

14:12 
19.7 

21 KX) 
1.1 

Th 

20 

2:55 
20.8 

9:28 
0.8 

16:14 
2L6 

21:51 
0.0 

•  ,'S    21 

1:39 
17.9 

8:28 
2.7 

13:56 
18.5 

20:50 
2.1 

!tu 

1 

21 

2:38 
19.6 

9:16 
1.8 

14:54 
20.4 

'T. 

f!21 

1 

8:86 
20.9 

10K)7 
0.9 

16:56 
21.6 

22:32 
0.2 

I 

S   22 

2:08 
18.5 

9:05 
2.6 

14:38 
19.1 

21:27 
1.9 

W 

22 

3:18 
20.0 

9:55 
1.6 

15:84 
21.0 

22:14 
0.6 

P 

•  S 

22 

4:17 
21.0 

10:48 
1.1 

16:40 
21.4 

23:14 

0.8 

M,  23  J 

2:58 
18.9 

9:40 
2.6 

15:15 
19.6 

22:00 
1.6 

£ 

Th 

23 

4:00 
20.3 

10:28 
1.6 

16:17 
2L2 

22:58 
0.6 

s 

23 

5:02 
20.6 

11:81 
L6 

17:24 
20.7 

>         «         • 
• 

Tu  24 

1 

8:40 
19.3 

10:12 
2.6 

15:55 
20.2 

22:35 
1.4 

F 

24 

4:40 
20.4 

11:05 

L8 

17:00 
21.1 

23:35 
I.O 

M   24 

0:02 
1.6 

5:50 
19.9 

12:20 
2.4 

18:15 
19.8 

W  25 

4:20 
19.6 

10:45 
2.5 

16:35 
20.6 

23:15 
1.3 

S    25 

5:25 
20.2 

11:46 
2.2 

17:45 
20.7 

•         •        > 

1 

Tu  25 

0:55 
2.6 

6:42 
19.0 

13:18 
3.2 

19:10 
18.7 

Th  26 

1 

5:04 

19.8 

11:28 
2.6 

17:20 
20.7 

28:54 
1.4 

s 

26 

0:20 
1.6 

6:13 
19.7 

12:85 
2.7 

18:34 
20.0 

W.26 

2:01 
3.4 

7:40 
18.1 

14:30 
3.7 

20:13 
17.6 

E    F   27 

5:48 
19.8 

12:08 
2.7 

18KW 
20.5 

•  ■         • 

•  •         • 

1 

M 

27 

1:13 
2.3 

7:05 
19.0 

13:34 
8.3 

19:30 
19.1 

Th 

27 

8:15 
4.0 

8:44 
17.2 

15:50 
8.7 

•21:24 
17.1  ■ 

})    S    28 

0:40 
L7 

6:38 
19.5 

12:56 
3.1 

18:59 
20.0 

Tu 

28 

2:13 
3.1 

8:00 
18.3 

14:41 
3.8 

20:26 
18.2 

F 

28 

4:30 

3.8 

9:55 
17.0 

3.1 

22:3'» 
17.1 

S   29 

1:33 
2.1 

7:80 

19.1 

13:55 
3.4 

19:50 
19.4 

S 

W 

29 

3:26 
3.6 

9:04 
17.6 

16K)0 
3.8 

21:35 
17.5 

S 

29 

5:40 
3.2 

11:09 
17.2 

18:08 
2.3 

23:46 
17. 0 

,M  30 

2:34 
2.7 

8:26 
18.6 

15KK 
3.8 

20:49 
18.7 

Th 

30 

4:42 
3.6 

10:13 
17.4 

17:16 
3.4 

22:48 
17.4 

s 

30 

6:40 
2.5 

12:14 
,17.8 

19:05 
1.4. 

•         •         •     > 

.     .     .  1 

I 

Tu 

31 

3:42 

3.1 

1 

9:28 
18.2 

16:17 
8.7 

21:54 
18.3 

F 

31 

1 

1 

5:50 
3.1 

11:22 
17.6 

1»:22 
2.4 

23:57 

17.8 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  limes  on  the  first  line  and  heights  on  the  second  line  of  each  dH\ : 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  In  feet  and  tenths,  are  reckoned 
from  Mean  Low  VVuter  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  10.4  feet 
below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  ( — )  sign  Is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil:  O*"  is  midnight,  12»>  is  noon:  all  hours  less  than  12  are  In  the  forenoon  (a.  m.),  all 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  Ls  3:47  p.  m. 

9,  new  moon;  }).  Ist  quar.;  O-  f'^ll  moon;  (£,  3d  quar.;  E.  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

It  of  High  and 
Rter. 

DECEMBER. 

• 

a 

s 

:3 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

d  Day 

of— 
Mo. 

1 

Time  and  Heigh 
Low  W 

• 

a 

8 

Day  of — 

Time  and  Height  of  Hi| 
Low  Water. 

;hand 

W. 
M 

Mo. 

1 

2 

w. 

W. 

S 

Mo. 
1 

0:47 
18.2 

7:32 
1.7 

13:07 

18.6 

19:55 
0.7 

O  Th 

1:54 

18.7 

8:38 
1.5 

14:08 

18.8 

20:56 
1.0 

A 
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18.2 

8:63 
2.1 

14:20 
18.2 

21:10 
2.0 

2 

Tu 

2 

1:36 
18.8 

8:18 
1.2 

13:54 
19.2 

20:40 
0.3 

F 

2 

2:30 

18.8 

9:15 
1.7 

14:44 
18.9 

21:32 
1.4 

s 

2 

2:36 
18.3 

9:26 
2.4 

14:54 
18.3 

21:42 
2.  .=> 

W 

3 

2:18 
19.2 

9:00 
1.1 

14:34 
19.6 

21:20 
0.3 

S 

3 

3:02 

18.8 

9:48 
2.0 

15:16 
18.9 

22:05 
2.0 

N 

M 

3 

3:10 
18.5 

10:00 
2.6 

15:28 
18.5 

22:13 
3.0 

Th 

4 

2:55 
19.3 

9:37 
1.3 

15:10 
19.6 

21:56 
0.7 

A 

s 

4 

3:36 

18.7 

10:20 
2.6 

15:52 
18.9 

22:36 
2.7 

Tu 

4 

3:42 
18.8 

10:30 
2.7 

16:02 

18.6 

22:42 
3.4 

F 

5 

3:30 
19.2 

10:12 
1.7 

16:44 
19.5 

22:31 
1.3 

M 

5 

4:08 
18.7 

10:50 
2.9 

16:28 
18.7 

23:05 
3.2 

W 

5 

4:20 
19.0 

10:58 
2.8 

16:45 
18.7 
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S 

6 

4:04 
19.0 

10:44 
2.3 

16:18 
19.4 
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2.0 

N 

Tu 

6 

4:46 

18.7 

11:20 
3.1 

17:10 
18.7 

23:40 
3.7 

Th 

6 

6:01 
19.3 

11:32 
2.7 

I7:» 
18.7 

25:50 

A 

s 

7 

4:40 
18.8 

11:17 
2.8 

16:66 
19.2 

23:40 

2.8 

W 

7 

5:28 
18.7 

12:00 
3.3 

17:52 
18.4 

•  •         • 

•  •         ■ 

F 

7 

5:46 
19.3 

12:12 
2.8 

18:15 
18.7 

•  ■         • 

•  •         • 

M 

8 
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18.6 

11:51 
3.4 

17:36 
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•         •         • 
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Th 
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4.1 

6:12 
18.6 

12.37 
3.5 

18:40 
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S 

8 
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3.9 

6:34 
19.3 

13:02 
2.9 
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18.6 

Tu 

9 
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5:58 
18. 2 

12:30 
3.8 

18:22 
18.2 

a 

F 

9 

1:10 
4.6 

7:05 
18.4 

18:34 
3.6 
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17.9 

<z 
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9 
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4.0 

7:25 
19.1 

13:58 
2.9 
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is.  5 

N 

c 

W 

10 
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4.1 

6:45 
17.9 

13:20 
4.1 

19:12 

17.8 

s 

10 

2:08 
4.6 

8:00 
18.2 

14:40 
3.6 

20:35 
17.9 

E 

M 

10 

2:30 
4.1 

8:22 
19.0 

15K)0 
2.8 

21.-00 
18.4 

Th 

11 

1:52 
4.7 

7:36 
17.6 

14:17 
4.3 

20:10 
17.4 

s 

11 

3:17 
4.5 

8:58 
IS.  2 

15:48 
3.2 

21:35 
18.1 

Tu 

0 

11 

8:35 
3.9 

9:20 
19.0 

16.-06 
2.6 

22:0u 
18,5 

F 

12 

2:58 
4.8 

8:35 
17.4 

16:26 
4.1 

21:11 
17.3 

M 

12 

4:24 
4.0 

10:00 
18.6 

16:50 
2.6 

22:35 
18.4 

W 

12 

4:41 
3.4 

10:20 
19.1 

17:12 
2.0 

23:00 
19.  u 

S 

13 

4:06 
4.6 

9:37 
17.6 

16:36 
3.6 

22:12 
17.5 

E 

Tu  13 

1 

5:25 
3.2 

11:00 
19.1 

17:50 
1.7 

23:34 
19.2 

Th 

13 

5:43 
2.7 

11:23 
19.4 

18:12 
1.5 
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19.  b 

s 

14 

5:10 
4.0 

10:39 
18.0 

17:36 
2.7 

23:14 
18.2 

VV 

14 

6:20 
2.2 

11:56 
19.8 

18:45 
0.9 

•  ■         • 

•  «         • 

F 

14 

6:43 
L8 

12:21 
19.9 

19:10 
0.9 
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M 

15 

6:06 
3.0 

11:35 

18.8 

18:30 
1.6 

•  •         • 

•  •         • 

Th 

15 

0:28 
20.0 

7:12 
1.3 

12:50 
20.5 

19:35 
0.3 

P 

• 

8 

15 

0:54 
20.3 

7:40 
0.9 

13:17 
20.4 

20:05 
0.4 

Tu 

16 

0:08 
19.0 

6:56 
2.1 

12:30 
19.8 

19:20 
0.7 

• 

F 

16 

1:20 
20.7 
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0.6 

13:40 
21.1 

20:24 
—0.1 

S 

16 

1:45 
20.8 

8:30 
0.3 

14:10 
20.8 

20:r>4 

E 

• 

W 

17 

1:00 
19.8 

7:44 
1.2 

13:20 
20.7 

20.-04 
0.1 

P 

S 

17 

2:07 
21.2 

8:46 
0.2 

14:30 
21.4 

21:10 
—0.2 

S 

M 

17 

2:36 
21.1 

9:20 
— O.l 

15:02 
20.9 

21 :4J 
0. :; 

Th 

18 

1:46 
20.7 

8:26 
0.6 

14:06 
21.3 

20:48 
—0.3 

s 

18 

2:54 
21.4 

9:34 
0.0 

15:16 
21.4 

21:67 
0.0 

Tu 

18 

3:22 
21.2 

10:10 
—0.2 

15:50 
20.8 

22:34 

0.6 

P 

F 

19 
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21.3 

9:06 
0.3 

14:50 
21.7 
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-0.3 

3 

M 

19 

3:40 
21.3 

10:20 
0.1 

16:06 
21.1 

'22:44 
0.6 

W 

19 

4:12 
21.0 

11:00 
0.0 

16:42 
20.5 
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1.1 

S 

20 

3:14 
21.4 

9:47 
0.3 

15:36 
21.7 

22:12 
0.0 

Tu 

20 

4:26 
21.0 

11:10 
O.rt 

16:55 
20.5 

•23:35 
1.4 

Th 

20 

6:00 
20.6 

11:52 
0.4 

17:32 
19.8 
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21 

3:57 
21.4 

10:30 
0.5 

16:19 
21.4 

22:56 
0.7 

\V 

21 

5:15 
20.3 

12:00 
1.2 

17:46 
19.7 

•         •         • 

F 

21 

0:15 
1.8 

6:50 
19.9 

12:44 
1.0 

18-.S 
19.1 

M 

22 

4:42 
20.9 

11:18 
1.1 

17:08 
20.7 

23:46 
•  1.5 

Th  22 

1 

0:30 
2.3 

6:08 
19.4 

13:00 
1.8 

18:44 
18.8 

^ 

8 

22 

1:10 
2.5 

6:42 
19.2 

13:40 
L5 

19:19 
18.4 

S 

Tu 

23 

5:30 
20.0 

12:10 
1.9 

18:00 
19.7 
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3.0 
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18.5 

14:04 
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18.0 
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7:46 
18.4 

14:40 
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18:57 
18.6 
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15:10 
2.5 
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17.3 

M 

24 

3:11 
3.5 

8:34 
17.7 

15:39 
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17.2 
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25 
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7:22 
18.1 

14:21 
3.1 
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17.7 
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3:45 
3.7 

9:10 
17.3 

16:17 
2.5 

21:55 
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4:12 
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17.0 
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17.1 
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4:50 
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17.3 
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3.6 

10:35 
17.0 

17:39 
2.5 
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17.0 

S 
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4:12 
3.8 

9:35 
17.0 

16:44 
2.8 

22:20 
17.0 

Tu  27 

6:50 
2.9 

11:18 
17.3 

18:12 
1.8 

23:55 
17.5 

Th 

27 

6:10 
3.2 

11:35 
17.0 

18:32 
2.1 
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s 

28 

5:20 
3.3 

10:47 
17.1 

17:46 
2.1 
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17.4 

W 

28 

6:42 
2.5 

12:14 
17.6 

19:05 
1.6 

■         •         ■ 
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A 

F 

28 

0:10 
17.2 
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2.9 

12:28 
17.2 
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2.3 

E 

M 

29 

6:20 
2.6 

11:50 
17.6 

18:42 
1.6 

•  •         • 

•  •        • 

Th  29 

0:45 
17.9 

7:30 
2.2 

13:00 
17.9 

19:50 
L4 

S 

29 

0:55 
17.4 

7:50 
2.6 

13:15 
17.5 

a0K>6 

2.3 

Tu 

30 

0:26 

is.o 

7:10 
2.0 

12:45 
18.2 

19:30 
1.0 

o 

F 

30 

1.-26 
18.0 

8:14 
2.0 

13:42 
18.0 

20:30 
1.6 

o 

s 

30 

1:36 
17.7 

8:30 
2.4 

13:65 
17.7 

ao:4<; 

2.5 

W 

31 

1:14 

18.4 

7:57 
1.6 

13:31 
18.6 

20:15 
0.8 

N 

M 

31 

2:12 
18.0 

9:06 
2.4 

1435 
17.9 

21  n» 
LI 

The  tides  are  place<l  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  dav: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  10.4  fwi 
below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unleee  a  minus  (  —  ) 
sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil:  0^  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all  gre«ter 
are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  la  3:47  p.m. 

9,  new  moon;  }),  1st  quar.;  O.  ^ull  moon;  (£,  8d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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S 

10 
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0.4 
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0.8 
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0.5 

23:13 
19.2 
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6:36 
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11:32 
17.8 

18:55 
1.5 

23:50 
18.1 

s 

11 
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19.3 

7:38 
0.0 

12:82 
19.2 

19:58 
0.2 
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11 

6:36 
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11:34 
19.3 

18:56 
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20.0 
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17:16 
1.6 

22:18 
16.5 

W 

21 

3K)6 
3.6 

8:43 
14.9 

15:48 
3.0 

21:12 
15.4 

^^   M   22 

3:39 
3.0 

9:10 
16.1 

16:18 
2.3 

21:42 
16:8 

iTh 

1 

22 

5:45 
LI 

10:43 
16.9 

18:10 
0.6 

23:03 
17.1 

Th 

22 

4:25 
2.3 

9:40 
15.9 

16:48 
L9 

22:01 
16.3 

Tu  23 

4:66 
2.0 

10K)6 
16.8 

17:25 
1.4 

22:30 
17.0 

•   F 

23 

6:33 
0.2 

11:24 
17.3 

IHibb 
0.2 

23:43 

17.3 

F 

23 

5:26 
1.1 

10:25 
16.7 

17:52 
0.9 

22:44 
17.0 

•  W  24 

5:55 
1.0 

10:56 
17.8 

18:20 
0.6 

23:15 
17.6 

S 

24 

7:14 
—0.1 

12:02 
17.4 

19:42 
0.2 

■         ft         • 
•         •         • 

• 

S 

24 

6:13 
0.3 

11:06 
17.1- 

18:34 
0.4 

23:22 
17.4 

Th  25 

6:45 
0.2 

11:37 
17.6 

19:06 
0.2 

23:58 
17.7 

i  S|25 
1       1 

0:18 
17.6 

7:49 
0.0 

12:35 
17.3 

20:03 
0.6 

E 

8 

25 

6:52 
—0.1 

11:42 
17.3 

19:09 
0.4 

23:57 
17.5 

F    26 

1 

7:28 
0.0 

12:17 
17.5 

19:47 
0.3 

■         •         « 
•         •         • 

E 

M    26 

0:49 
17.5 

8:20 
0.6 

13:06 
17.1 

20:38 
1.3 

M 

26 

7:25 
0.3 

12:12 
17.2 

19:38 
0.8 

ft         ■         ■ 

S  i27 

1 

0:35 
17.7 

8:07 
0.2 

12:M 
17.4 

20:23 
0.8 

Tu  27 

1:18 
17.5 

8:50 
1.2 

13:33 
16.9 

21:02 
2.0 

Tu 

27 

0:24 
17.4 

7:53 
0.8 

12:38 
17.1 

20:06 
L5 

S 

28 

1:10 
17.5 

8:42 
0.7 

13:30 
17.1 

21:00 
1.2 

W  28 

1:47 
17.3 

9:20 
1.9 

14:03 
16.8 

21:33 
2.5 

W 

28 

0:61 
17.4 

8:20 
1.6 

13:09 
17.0 

20:32 
2.1 

E 

m'29 

1:45 
17.3 

9:18 
1.2 

14:03 
16.7 

21:34 
2.0 

1 

r 

1 

A 

Th 

29 

1:17 
17.4 

8:48 
2.2 

13:30 
17.0 

21:00 
2.6 

Tu  30 

1 

2:18 
17.0 

9:54 
1.9 

14:86 
16.3 

22:09 
2.6 

1 
1 

F 

30 

1:43 
17.3 

9:20 
2.6 

14:00 
16.9 

21:34 
2.9 

W 

31 

2:52 
1        16.5 

10:30 
2.5 

•  15:15 
16.8 

22:46 
3.3 

■ 

S 

31 

2:15 
17.0 

9:55 
2.9 

14:32 
16.5 

22:12 
3.1  . 

1 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  ■  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  9.1  feet 
below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  (— ) 
5»ign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Greenwich  Mean  Civil;  0*»  is  midnight,  12»>  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.m.),  all  greater 
are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon ;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }),  Ist  quar.;  O*  full  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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-■ 

Day  of— ' 

X 

W.  Mo. 
Si    1 

1 

-' 

M 

2 

Til 

3 

W 

4 

Th    5 

F 

6 

8 

7 

E 

§ 

8 

M 

9 

V 

Tu 

10 

VV 

11 

Th 

12 

F 

13 

s 

S 

14 

rr 

s 

15 

M 

16 

Tu 

17 

W 

18 

Th 

19 

F 

20 

E 

S 

21 

s 

22 

• 

M 

23 

Tu 

24 

A 

W 

25 

Th 

26 

F 

S 

27 

28 

N 

s 

29 

M 

30 

1 

APRIL. 


Time  and  Hoight  of  High  and 
Low  Water. 


2:53 
16.4 

8:42 
15.7 

4:48 
14.9 

0:52 
4.1 

2:01 
4.1 

8:13 
3.2 

4:20 
2.0 

6:18 
0.6 

6:08 
—0.5 

6:53 
—1.0 

0:12 
20.4 

0:52 
20.2 

1:85 
19.5 

2:18 
18.5 

8:10 
17.2 

4:14 
15.7 

0:11 
3.4 

1:19 
8.9 

2:38 
8.4 

8:52 
2.5 

4:54 
1.5 

5:43 

0.8 

6:23 
0.5 

6:67 
•0.8 

7.-25 

1.4 

0:25 
17.2 

0:61 
17.2 

1:18 
17.2 

1:50 
17.1 

2:28 
16.7 


10:37 
3.3 

11:24 
3.7 

12:22 
4.1 

6:23 
14.5 

7:48 
15.0 

8:53 
16.2 

9:46 
17.5 

10:30 

18.7 

11:12 
19.6 

11:58 
20.0 

7:37 
—1.1 

8:20 
—0.8 

9:06 
—0.2 

9:56* 
0.8 

10:46 
2.0 

11:41 
3.1 

5:43 
14.4 

7:12 
14.1 

8:18 
14.7 

9:16 
15.6 

10:01 
16.4 

10:40 
16.8 

11:15 
16.9 

11:46 
16.9 

12:12 
16.9 

7:52 
2.0 

8:19 
2.5 

8:50 
2.8 

9:27 
2.9 

10:10 
3.1 


15:15 
15.9 

16:12 
15.1 

17:30 
14.5 

13:26 
4.4 

14:89 
4.0 

15:47 
8.0 

16:50 
1.6 

17:44 
0.4 

18:80 
—0.4 

19:14 

-0.8 

12:84 
20.1 

18:18 
19.6 

18:56 

18.8 

14:42 
17.6 

15:38 
16.2 

16:62 
14.9 

12:44 
3.9 

13:59 
4.0 

15:18 
3.3 

16:27 
2.3 

17. -22 
1.4 

18:ft5 
0.9 

18:42 
l.U 

19:12 
1.3 

19:38 
2.0 

12:38 
16.9 

13:05 
17.1 

13:33 
17.1 

14:08 
16.9 

14:48 
16.4 


22:58 
3.4 

28:50 
3.8 


19:07 
14.6 

20:20 
15. 5 

21:19 
17.0 

22K)7 
18.3 

22:50 
19.4 

28:32 
20.2 


19:58 
—0.7 

20:42 
—0.3 

21:29 
0.5 

22:18 
1.4 

•23:11 
2.5 


18:26 
14.0 

19:48 
14.3 

20:45 
16.1 

21:37 
16.1 

22:18 
16.7 

22:57 
17.1 

28:29 
17.2 

23:58 
17.1 


20K)4 
2.4 

20:82 
2.7 

21:06 

2.8 

21:47 
2.9 

22:38 
3.1 


MAY. 


=   Day of— 


W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


E 


S 


N 




Tu 

1 

W 

2 

Th 

3 

F 

4 

8 

5 

S 

6 

M 

7 

Tu 

8 

W 

9 

Th 

10 

F 

11 

8 

12 

§ 

13 

M 

14 

Tu 
W 


F 

8 

M 
Tu 
VV 

Th 
F 

8 

M 
Tu 
W 


15 
16 


Th  17 


18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


i)|Th'31 


3:15 
16.0 

4:18 
15.4 

0:25 
3.6 

1:31 
3.5 

2:40 
2.9 

8:44 
1.9 

4:45 
0.8 

5:40 
—0.2 

6:29 
-0.7 

7:18 
-0.7 

0:85 
19.6 

1:18 
19.0 

2:08 
IH.I 

2:54 
16.9 

8:58 
15.6 

6:17 
14.6 

0:52 
8.5 

2:00 
3.4 

8:09 

2.8 

4:10 
2.1 

5:06 
1.6 

6:19 
1.4 

6:27 
1.5 

6:68 
1.8 

OHW 
16.9 

0:30 
17.1 

IKK) 
17.1 

1:84 
17.1 

2:12 
16.9 

3K)0 
16.5 

3:69 
15.9 


10:58 
8.4 

11:58 
3.7 

5:44 
14.9 

7:12 
16.2 

8:20 
16.2 

9:12 
17.4 

10:06 
18.5 

10:48 
19.3 

11:32 
19.7 

12:16 
19.7 

8:02 
—0.5 

8:49 
0.2 

9:89 
1.0 

10:80 
1.9 

11:21 
3.0 

12:19 
3.7 

6:40 
14.2 

7:46 
14.6 

8:42 
15.2 

9:28 
16.9 

10:09 
16.8 

10:47 
16.5 

11:19 
16.5 

11:48 
16.6 

7.-26 
2.3 

7:66 
2.7 

8:27 
2.8 

9K)9 
2.9 

9:50 
2.9 

10:4i 
3.1 

11:30 
3.2 


15:42 
15.8 

16:54 
15.2 

12:56 
8.9 

14:04 
8.7 

15:12 

2.8 

16:15 
1.8 

17:13 
0.7 

18:05 
—0.1 

18:63 
—0.5 

19:89 
—0.4 

12:56 
19.3 

13:40 
18.6 

14:25 
17.5 

15:20 
16.2 

16:30 
15.1 

17:63 
14.4 

13:26 
8.9 

14:35 
3.6 

16:40 
2.9 

16:40 
2.8 

17:29 
1.8 

18:09 
1.7 

18:44 
2.0 

19:12 
2.3 

12:15 
16.9 

12:45 
17.1 

18:17 
17.2 

13:50 
17.2 

14:84 
16.9 

15:24 
16. 4 

16:30 
16.0 


20:12 
2.7 

20:48 
2.7 

21:30 
2.7 

22:16 
2.7 

23:06 
2.7 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heighta  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  I^w  Water  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  9.1  feet 
below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  (— i 
sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil:  0^  is  midnight,  r2«»  is  noon:  all  hours  less  than  12  are  in  the  forenoon  (a.  m.).  all  greater 
lire  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  8:47  p.m. 

9,  new  moon;  ^,  Ist  quar.:  Q,  full  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  sooth  of  the 
equator;  A,  P,  moon  in  apogee  or  i>erigee. 
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JULY. 


c  Dayof- 


Z    \V.  Mo. 


Time  and  HeUht  of  High  and 
Low  Water. 


M 
Tu 
P   W 
Th 


1 

2 
3 

4 
5 
6 

S  I    7 
S  i    8 

.m;  9 

Tu  10 

W  11, 

I       ! 
E|Th  12 

C    F    13 1 
S  ,14 
S    15 

AM    16 

Tu  17; 

;Wil8 

Th  19' 

I  ! 

N    F  ]  20  , 

•    S  :21 


S 


22 


M  '  23 
Tu  24 
W  25 
Th  26 1 

E  I  F  I  27 
■  2) '  S  I  28 
S    29 
M   30 
Tu  31 


0:35 
2.5 

1:40 
2.5 

2:46 
2.8 

8:52 
1.9 

4:58 
LI 

5:57 
0.5 

6:50 
0.2 

0:07 
18.0 

0:50 
17.7 

1:32 
17.1 

2:15 
16.5 

8:00 
15.8 

8:52 
15.1 

4:53 
14.4 

0:30 
3.7 

1:25 
3.9 

2:32 
4.0 

3:22 
3.7 

4:20 
3.2 

5:12 
2.6 

5:58 
2.1 

6:38 
L9 

7:16 
L8 

0:29 
18.0 

1.-05 
18.2 

1:46 
18.1 

2:28 

17.8 

3:17 
17.1 

4:15 
16.3 

0:12 
2.5 

1:15 
2.9 


6:02 
15.7 

7:18 
15.8 

8:24 
16.4 

9:23 
17.1 

10:12 

17.8 

11:00 
18.2 

11:45 
18.2 

7:35 
—0.2 

8:20 
0.7 

9:03 
L2 

9:48 
L9 

10:80 
2.6 

11:13 
3.3 

12:00 
8.9 

6:02 
14.0 

7:10 
13.9 

8:06 
14.8 

8:59 
15.0 

9:40 
15.7 

10:21 
16.4 

10:58 
17.0 

11:37 
17.7 

12:12 
18.1 

7:54 
L6 

8:84 
L4 

9:16 
L5 

10:03 
L6 

10:50 
2.1 

11:42 
2.6 

5:30 
15.5 

6:52 
15.2 


13K)5 
3.0 

14:10 
3.0 

15:18 
2.6 

16:25 
L9 

17:28 
LI 

18:24 
0.4 

19:18 
0.2 

12:28 
18.0 

18:10 
17.6 

13:52 
17.2 

14:35 
16.5 

15:22 
15.9 

16:17 
15.2 

17^20 
14.6 

12:51 
4.4 

18:50 
4.5 

14:50 
4.3 

15:50 
3.8 

16:47 
3.1 

17:86 
2.4 

18:20 
2.0 

18:58 
1.7 

19:87 
L5 

12:47 
18.5 

18:25 

18.6 

14:0) 

18.4 

14:50 
18.0 

15:43 
17.2 

16:47 
16.4 

12:40 
3.2 

13:45 
8.4 


18:38 
16.1 

19:48 
16.4 

20:51 
17.0 

21:45 
17.6 

22:35 

18.1 

23:22 
18.3 


20:00 
0.3 

20:42 
0.7 

21:28 
1.2 

22:10 
1.8 

22:55 
2.5 

28:40 
3.1 


18:32 
14.3 

19:25 
14.4 

20:29 
14.9 

21:18 
15.5 

22:00 
16.2 

22:40 
16.7 

23:17 
17.2 

23:53 

17.7 


20:16 
1.4 

20:58 
1.1 

21:44 
1.1 

22:30 
L5 

23:20 
1.9 


18:07 
15.7 

19:28 
15.6 


AUGUST. 


c 
§ 


P 
S 

O 


E 


A 


N 


Day  of— 


W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


E 


W,    1 
Thj    2 


Tu    7! 

w   s! 

;     I 

Th    9' 

F  llO 

S  '11 

§    12 

M   13 

Tu  14 

w!l5 

Th  16 

17 

S    18 

S  1 19 

M   20 

Tu  21 

W  22 

Th  23 

;  F  '  24 

S    25 


« 

26 

^ 

M    27 

Tu  28 

s 

W 

29 

Th  30 

F 

31 

2:24 
8.0 

8:38 
2.5 


F 

3 

4:48 
1.6 

s 

4 

5:50 
0.8 

s 

5 

6:40 
0.3 

M 

6 

7:25 

0.2 

0:35 
17.5 

1:12 
17.2 

1:49 
16.8 

2:24 
16.2 

3:01 
15.7 

8:50 
15.0 

4:45 
14.8 

0:82 
4.2 

1:30 
4.5 

2:82 
4.8 

8:86 
8.7 

4.87 
2.7 

5:30 
2.0 

6:14 
1.2 

6:55 

0.8 

0:12 
19.0 

0:50 
19.2 

1:28 
19.0 

2:08 
18.5 

2:54 
17.0 

3:  :y 

10.5 

5:02 
15.3 

0:54 
3.4 

2:09 
3.6 

3:25 
3.0 


8:05 
15.5 

9:10 
16.2 

10:01 
17.0 

10:60 
17.5 

11:34 

17.8 

12:15 

17.8 

8:05 
0.5 

8:42 
1.2 

8:17 
2.2 

9:56 
2.5 

10:85 
8.2 

11:15 
8.8 

12:02 
4.4 

6:00 
13.8 

7:15 
18.8 

8:18 
14.4 

9:11 
15.4 

9:58 
16.5 

10:36 
17.5 

11:15 
18.4 

11:52 
19.1 

7:35 
0.5 

8:15 
0.5 

8:57 
0.6 

9:41 
LO 

10:2S 
1.7 

11:20 
2.5 

12:17 
3.4 

6:32 
14.5 

7:52 
14.7 

8:59 
15.6 


14:58 
3.2 

16:10 
2.3 

17.-20 
L8 

18:15 
0.5 

19:03 
0.2 

19:46 
0.2 

12:52 
17.7 

13:30 
17.8 

14:05 
17.0 

14:40 
16.5 

15:21 
15.8 

16:15 
15.1 

17:17 
14.4 

12:55 
4.7 

13:58 
4.7 

15:02 
4.8 

16:05 
8.4 

17:05 
2.2 

17:52 
1.5 

18:36 
0.8 

19:17 
0.3 

12:30 
19.4 

13:08 
19.6 

13:48 
19.2 

14:30 
18.5 

15:18 
17.5 

16:20 
16.3 

17:48 
15.2 

18:25 
8.4 

14:44 
3.5 

16:03 
2.4 


20:85 
16.0 

21:87 
16.7 

22:25 
17.3 

23:18 
17.6 

23:55 
17.7 


20:25 
0.5 

21:02 
LO 

21:40 
L7 

22:19 
2.5 

22:58 
3.2 

28:42 
8.8 


18:85 
14.1 

19:45 
14.8 

20:43 
15.1 

21:33 
16.0 

22:16 
17.0 

22:56 
17.8 

23:34 
18.5 


19:57 
0.1 

20:38 
0.2 

21 :20 
0.4 

22:08 
1.0 

22:55 

L8 

23:50 
2.7 


19:15 
14.8 

20:26 
15.3 

21:28 
16.2 


SEPTSMBER. 


a 

8 


o 


Dayof- 


W.  Mo. 


Time  and  Height  of  High  and 
Low  water. 


S 
§ 
M 
Tu 


E 


A 


w 

Th 
F 

S 

I 

M   10 
Tull 


Th 


12 
13 


F  ;14 

S  1 15 
S  '16 


17 
18 


;m 

•  |Tu 
E   W  19 

I     ; 

Th  20 
F    21 

P    S    22 

S    23 

;  M   24 

^  Tu  25 
W  26 
Th  27 


F 

S 


28 
29 
30 


4:40 
L8 

5:40 
0.9 

6:30 
0.8 

7:09 
0.1 

0:16 
17.5 

0:48 
17.3 

1:20 
17.0 

1:60 
16.6 

2:20 
16.3 

2:55 
15.7 

3:40 
15.0 

4:45 
14.2 

0:42 
4.6 

1:50 
4.6 

2:58 
4.0 

4:00 
2.9 

6:00 
1.7 

5:48 
0.7 

6:30 
-0.1 

7:11 
—0.4 

0:28 
19.9 

1:07 
19.6 

1:50 
18.9 

2:34 
17.9 

3:28 
16.5 

4:38 
15.1 

0:87 
8.8 

1:52 
8.9 

8:15 
8.1 

4:26 
2.0 


9:52 
16.5 

10:38 
17.3 

11:20 
17.7* 

11:58 

17.8 

7:45 
0.4 

8:16 
LO 

8:48 
1.8 

9:20 
2.5 

9:56 
3.2 

10:33 
3.7 

11:18 
4.2 

12:10 
4.6 

6:13 
13.8 

7:82 
14.2 

8:37 
15.3 

9:28 
16.6 

10:12 
18.0 

10:52 
19.1 

11:30 
19.9 

12:10 
20.3 

7:52 
—0.3 

8:35 
^0.0 

9:20 
0.6 

10:09 
L5 

11:00 
2.5 

12:00 
3.5 

6:15 
14.1 

7:40 
14.3 

8:43 
15.3 

9:37 
16.4 


17:12 
1.3 

18:05 
0.8 

18.50 
0.0 

19:27 
0.0 

12:82 

17.7 

13:02 
17.5 

13:82 
17.8 

14:02 
16.9 

14:35 
16.4 

15:15 
15.7 

16:10 
14.9 

17:25 
14.2 

13:11 

4.7 

14:20 
4.8 

15:27 
S.4 

16:31 
2.1 

17:26 
0.7 

18:10 
—0.1 

18:52 
—0.5 

19:34 
—0.7 

12:48 
20.2 

13:28 
19.7 

14:10 

18.8 

11:58 
17. 5 

15:58 
16.1 

17:26 
14.7 

13:10 
4.0 

14:81 
•  3.6 

15:50 
2.3 

16:56 
L2 


22:17 
17.0 

23:00 
17.5 

23:40 
17.6 


20:01 
0.4 

20:33 
L2 

21.<» 
1.9 

21:40 
2.6 

22:18 
8.2 

22:68 
3.8 

23:46. 
4.3 


18:67 
14.1 

20:08 
14.8 

21:06 
16.0 

21:50 
17.2 

22:32 
18.4 

23:13 
19.3 

23:50 
19.8 


I 


20:15 
—0.6 

21:00 
0.0 

21:48 
0.9 

22:36 
1.9 

23:32 
3.0 


19:01 
14.2 

20:16 
14.9 

21:15 
15.9 

22:02 
16.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  height  on  the  second  line  of  each  dav; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  helghte,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  9.1  feet 
below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  (-) 
sign  is  before  the  height,  in  which  ca.se  subtract  It. 

The  time  used  is  Qreenwich  Mean  Civil:  0»»  is  midnight,  12»»  is  noon;  all  hours  less  than  12 are  in  the  forenoon  (a.  m.),  all  greater 
are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.  m. 

#,  new  moon;  }),  Lst  quar.;  Q,  full  moon:  ([,  8d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 


P 


N 

c 


Day  of— 


E 


8 


£ 


W.  Mo. 


M 

Tu 

W 

Th 

F 

S 

M 

Tu 
W 
Th 
F 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


S    13 

S    14 

I 

m;i5 


Tu 

16 

W 

17 

Th 

18 

F 

19 

S 

20 

s 

21 

M 

22 

Tu 

23 

W  24 


Th 
F 

S 

M 
Tu 
W 


25 
26 
27 
28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  Water. 


5:22 
0.8 

6:09 
0.2 

6:47 
0.2 

"  7:20 
0.6 

0:22 
17.5 

0:50 
17.2 

1:15 
16.9 

1:44 
16.^ 

2:17 
16.1 

2:55 
15.4 

8-.52 

14.7 

0:05 
4.6 

1:10 
.     4.7 

2:20 
4.3 

3:25 
8.2 

4:24 
2.0 

5:16 
0.8 

6:05 
0.0 

6:48 
—0.4 

0:06 
20.3 

0:50 
19.8 

1:30 
19.1^ 

2:15 
18.0 

8:08 
16.6 

4:18 
15.3 

0:18 
3.8 

1:30 
3.9 

2:50 
3.2 

4:00 
2.1 

4:65 
1.2 

5:43 
0.7 


10:22 
17.5 

11:00 
18.0 

11:35 
18.1 

12:07 
17.9 

7:48 
1.6 

8:16 
2.8 

8:45 
2.9 

9:19 
8.8 

9:57 
3.7 

10:42 
4.0 

11:38 
4.8 

6:10 
14.1 

6:47 
14.3 

8:00 
15.8 

8:59 
16.8 

9:43 

18.3 

10:26 
19.4 

11:09 
20.2 

11:48 
20.6 

7:30 
—0.4 

8:15 
0.0 

9:01 
0.5 

9:52 
1.5 

10:46 
2.5 

11:45 
3.3 

5:53 
14.4 

7:20 
14.5 

8:22 
15.4 

9:15 
16.5 

9:57 
17.3 

10:37 
17.7 


17:45 
0.3 

18:28' 
—0.2 

19:04 
0.0 

19:85 
0.7 

12:85 
17.7 

18:02 
17.4 

18:80 
17.0 

14:00 
16.6 

14:85 
16.0 

15:26 
15.2' 

16:80 
14.4 

12:35 
4.5 

13:44 
4.3 

14:52 
3.4 

15:55 
2.2 

16:50 
1.0 

17:41 
0.0 

18.-26 
—0.5 

19:10 
—0.7 

12:28 
20.5 

19.8 

18:52 

18.8 

14:40 
17.5 

15:43 
16.0 

17K)7 
14.8 

12:53 
3.7 

14:10 
3.3 

15:24 
2.3 

16:27 
1.3 

17:19 
0.6 

18:01 
0.2 


22:42 
17.7 

23:20 
17.9 

23:52 

17.8 


20:06 
1.5 

20:8Z 
2.4 

21K)6 
3.0 

21:40 
8.5 

22:20 
8.8 

28:09 
4.2 


18:06 
14.1 

19:30 
14.7 

20:32 
16.0 

21:23 
17.4 

22K)8 
18.7 

22:50 
19.6 

23:29 
20.2 


19:53 
-0.4 

20:39 
0.2 

21:28 
1.0 

22:20 
2.0 

23:16 
3.1 


18:42 
14.3 

19:54 
14.9 

20:53 
16.0 

21:40 
16.9 

22:20 
17.4 

22:57 
17.6 


NOVEMBER. 


^ 


O 


N 


Day  of— 


W.  Mo. 


Th     1 

F  I    2 

I 

S     3 

S'   4 

I 

M|    5 
Tu    6 

w!  7 

I 

Th'  8 
F  9 
S    10 


M 


11 
12 


£ 


I 


S 


8'M 

I 

Tu 
W 
Th 
F 

S 

M 
Tu 


Tu  13 

W   14 

I 
Th  15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 


Time  and  Height  of  High  and 
Low  water. 


W  '  28 

I 

Th  29 
O    f'30 


6:22 
0.8 

6:55 
1.2 

7:23 
2.0 

0:24 
17.0 

0:50 
16.9 

1:18 
16.8 

1:50 
16.5 

2:30 
16.0 

8:20 
15.5 

4:28 
14.9 

0:35 
4.2 

1:40 
4.0 

2:46 
8.2 

8.47 
2.2 

4:45 
1.2 

5:87 
0.4 

6:26 
0.0 

7:12 
—0.1 

0:32 
19.7 

1:16 
19.1 

2:C0 

18.1 

2:52 
16.9 

3:56 
15.6 

5:20 
14.8 

1:00 

3.8 

2:10 
3.6 

3:18 
2.9 

4:18 
2.2 

5:10 
L7 

5:56 
1.6 


11:12 
17.7 

11:42 
17.6 

12:10 
17.2 

7:60 
2.7 

8:19 
8.1 

8:60 
3.3 

9:30 
3.4 

10:15 
3.6 

11:06 
3.8 

12:06 
3.9 

5:66 
14.9 

7:20 
16.5 

822 
16.6 

9:16 
18.1 

10:01 
19.2 

10:46 
19.9 

11:28 
20.2 

12:10 
20.1 

8HX) 
0.1 

8:47 
0.6 

9:38 
L3 

10:31 
2.1 

11:26 
2.8 

12:27 
3.3 

6:42 
14.6 

7:48 
16.1 

8:42 
15.9 

9:30 
16.6 

10:10 
16.9 

10:46 
17.0 


18:88 
0.6 

19:10 
1.4 

19:87 
2.1 

12:86 

17.1 

18.-06 
17.0 

18:85 
16.7 

14:10 
16.8 

14:65 
15.6 

16:67 
15.0 

17:15 
14.6 

18:08 
3.7 

14:15 
3.2 

15:18 
2.2 

16:17 
1.2 

17:12 
0.3 

18:08 
—0.3 

18:50 
—0.4 

19:36 
—0.2 

12:55 
19.5 

18:28 
18.7 

14:27 
17.6 

15:25 
16.1 

16:41 
15.1 

18:10 
14.4 

13:35 
3.3 

14:45 
.2.8 

15:48 
2.1 

16:44 
1.5 

17:82 
1.3 

18:11 
1.3 


23:27 
17.4 

23:58 
17.2 


20:06 
2.8 

20:86 
3.2 

21:10 
3.0 

21:52 
8.7 

22:89 
3.9 

23:32 
4.1 


18:45 
14.9 

19:66 
15.9 

20:52 
17.2 

21:41 

18.4 

22:25 
19.3 

23:06 
19.9 

23:60 
20.0 


20:22 
0.3 

21:10 
1.0 

22:05 
1.9 

22:59 
2.8 

23:55 
3.5 


19:24 

14.7 

20:22 
15.4 

21:10 
16.2 

21:53 
16.6 

22:30 
16.8 

23:05 
16.8 


DECEMBER. 


fl  Day  of— 

s 


N 


W. 


S 

M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 
W 
Th 

F 

S 

I 

8  m;i7 

Tu  18 

W  19 

Th  20 

F    21 

S    22 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


Time  and  Height  of  High  and 
Low  Water. 


M 


23 
24 


Tu  25 

W  26 

Th  27 

F    28 

•    S    29 

O'  S   30 

I      ' 
N   M   31 


6:30 

1.8 

7K)0 
2.3 

OKM 
16.8 

0:31 
16.9 

1.-00 
17.1 

I'M 
17.0 


6:10 
0.4 

7K» 
0.0 

0:20 
19.4 

IKM 
18.9 

1:48 
18.3 

2:36 
17.3 

3:29 
16.3 

4:35 
15.4 

0:20 
3.7 

1:19 
4.0 

2:25 
3.9 

3:30 
3.5 

4:30 
2.9 

5-21 
2.4 

6:(H 
2.2 

6:40 
2.3 


11:20 
17.0 

11:49 
16.9 

7:28 
2.8 

7:58 
3.1 

8:80 
3.1 

9:10 
3.0 


18:45 
1.8 

19:15 
2.4 

12:17 
16.9 

12:45 
17.0 

13:17 
16.9 

13:56 
16.7 


11:13 
19.5 

11:68 
19.4 

7:48 
—0.1 

8:35 
0.3 

9:22 
0.7 

10:12 

1.5 

11:01 
2.2 

11:54 
2.9 

b'M 
14.8 

7:04 
14.7 

8:03 
16.0 

8:57 
15.5 

9:41 
16.0 

'  10:22 
16.3 

10:56 
16.5 

11:29 
16.7 


18-J6 
0.0 

19:23 
0.0 

12:42 
19.1 

13:26 
18.5 

14:12 
17.5 

15:05 
16.5 

16:05 
15.5 

17r20 
14.7 

12:50 
3.8 

13:52 
3.4 

14:59 
3.2 

16H» 
2,7 

16:56 
2.8 

17:43 
2,0 

18.-21 
2.1 

18-.55 
2.3 


23:35 
16.8 


19:42 
3.0 

20:12 
8.2 

20:50 
3.2 

21:30 
3.3 


2:12 
16.8 

9:56 
3.0 

14*.35 
16.4 

22:15 
3.3 

2:69 
16.4 

10:43 
8.0 

15.-28 
16.9 

23K)6 
3.4 

8:56 
16.0 

11:86 
8.1 

16:86 
15.4 

•  ■         « 

•  ■         ■ 

0:01 
8.5 

6:10 
15.6 

1235 
3.1 

17:5fe 
15.  S 

1:01 
3.5 

6:88 
15.8 

13:38 
8.0 

19:15 
15.8 

2:06 
3.8 

7:44 
16.4 

14:42 
2.5 

20:20 
16.6 

3:12 
2.2 

8:47 
17.4 

15:45 
1.8 

21:18 
17.7 

4:15 
1.9 

9:40 
18.4 

16:47 
1.0 

22:05 

18.5 

5:15 
1.0 

10-^ 
19.1 

17:44 
0.4 

22d51 
19.1 

23A5 
19.4 


30:10 
0.2 

20:58 
0.7 

21:47 
1.4 

22:35 
2.3 

28:25 

3-0 


18:3.5 
14.3 

19:40 
14.5 

20:3.^ 
15.0 

21:24 
15.6 

22m 
16.0 

22:4:2 
16.3 

23:15 
16.6 

23:45 

16,8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  9.1  lett 
below  mean  .sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  (— > 
sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  0»»  is  midnight.  12>>  is  noon;  all  hours  lass  than  12  are  in  the  forenoon  (a.  m.),  all 
greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  O.  ^uH  moon;  C,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  mfx>n  in  apogee  or  perigee. 
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JANUARY. 


i 


£ 


N 

o 


£ 


Day of— 

W.  ,Mo. 

1 

M 

1 

Tu 

2 

VV 

3 

Th 

4 

F 

5 

8 

6 

S 

7 

M 

8 

Tu 

9 

W  10 

Th  11 

F 

12 

8    13 

S    14 

M"15 

Tu  16 

W 

17 

Th  18 

F 

19 

S 

20 

s 

21 

M 

2*2 

Tu  23 

W  24 

Th 

26 

F 

26 

S  ,27 

S 

28 

M 

29 

Tu  30 

1 

W 

31 

Time  and  Height  of  High  and 
Low  Water. 


5:00 
2.4 

6:22 
2.5 

5:60 
2.6 

0:06 
4.1 

1.-06 
3.9 

2:16 
8.9 

8:67 
4.3 

5:20 
4.9 

6:15 
5.6 

7:00 
6.8 

7:37 
6.8 

0:40 
0.6 

1:22 
0.6 

2:06 
0.7 

2:48 
0.9 

8:30 
1.1 

4:17 
1.4 

5KB 

1.7 

0:82 
4.6 

1:88 
4.3 

3:24 
4.5 

5:17 
5.0 

6:10 
5.8 

6:57 
6.5 

7:38 
7.1 

0:37 
1.0 

1:16 
0.9 

1:51 
1.1 

2:25 
1.3 

2:59 
1.4 

3:35 
1.5 


10:25 
5.7 

IIKW 
5.1 

11:44 
4.6 

6:20 
2.6 

6:50 
2.5 

7:35 
2.4 

8:87 
2.1 

9:40 
1.8 

10:86 
1.8 

11:89 
0.7 

12:28 
0.8 

8:18 
7.0 

8:60 
7.0 

9:25 
6.8 

lO.-OO 
6.5 

10:35 
6.1 

11:15 
5.6 

11:59 
5.0 

6K)2 
2.0 

7:02 
2.2 

8:15 
2.2 

9:25 
1.9 

10:34 
1.4 

11:38 
1.0 

12:80 
0.6 

8:14 
7.2 

8:46 
7.2 

9:16 

6.8 

9:44 
6.4 

10:11 
5.9 

10:89 
5.4 


17:40 
2.2 

18:05 
2.2 

18:25 
2.2 

12:27 
4.2 

18.-20 
8.9 

14:46 
3.8 

16:44 
4,2 

17:56 
4.8 

18:45 
5.4 

19:25 
5.9 

20:00 
6.2 

13:15 
0.2 

14K)0 
0.1 

14:40 
0.3 

15:24 
0.4 

16K)7 
0.6 

16:55 
0.9 

17:47 
1.3 

12:52 
4.5 

14:10 
4.1 

16:88 
4.8 

17:48 
5.1 

18:40 
5.7 

19:25 
6.3 

20:03 
6.6 

13:15 
0.8 

18:50 
0.8 

14:22 
0.5 

14:55 
0.7 

15:29 
0.9 

16:05 
1.1 


22:40 
4.9 

28:20 
4.5 


19:00 
2.1 

19:80 
2.0 

20:08 
1.8 

21:10 
1.6 

22:03 
1.8 

22:58 
1.0 

28:52 
0.8 


20:37 
6.3 

21:12 
6.2 

21:48 
6.0 

2(2:21 
5.6 

22:58 
5.3 

23:42 
4.9 


18:45 
1.7 

19:45 
1.8 

20:45 

1.8 

21:55 
1.6 

22:56 
1.3 

28:50 
1.1 


20:36 
6.6 

21:07 
6.4 

21:35 
6.0 

22:03 
5.6 

22:25 
5.2 

22:55 
4.8 
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W 


27 
28 


Time  and  Heiffhtof  High  and 
Low  Water. 


4:10 
1.6 

5:00 
1.8 

0:07 
4.2 

1:05 
4.0 

2:82 
8.9 

4:85 
4.4 

5:52 
5.8 

6:42 
6.2 

7:24 
6.9 

0:28 
0.5 

1:15 
0.8 

1:56 
0.8 

2:37 
0.4 

3:18 
0.7 

3:55 
LO 

4:43 
1.5 

0:00 

4.8 

1:00 
4.4 

2:82 
4.2 

5:10 
4.6 

6:00 
5.4 

6:40 
6.2 

7:21 
6.8 

0:18 
LI 

0:55 
0.9 

1:28 
LO 

1:59 
1.0 

2:30 
LO 


11:07 
5.0 

11:42 
4.6 

5:46 
2.0 

6:48 
2.1 

7:56 
2.2 

■9:06 
L9 

10:12 
L5 

11:20 
0.8 

12:15 
0.1 

8K)0 
7.4 

8:85 
7.5 

9:10 
7.4 

9:46 
7.0 

10:20 
6.5 

10:55 
5.9 

11:35 
5.2 

5:84 
L8 

6:38 
2.2 

7:40 
2.4 

8:58 
2.8 

10:14 
1.9 

11:25 
L3 

12:12 
0.8 

7:57 
7.1 

8:27 
7.1 

8:54 
6.9 

9:20 
6.5 

9:45 
6.0 


16:45 
1.8 

17:32 
L6 

12:25 
4.1 

13:29 
8.6 

15:82 
8.7 

17:31 
4.4 

lb:29 
5.2 

19:11 
6.0 

19:49 
6.5 

18:02 
-0.2 

13:47 
-0.3 

14:29 
-0.3 

15:06 
0.0 

15:48 
0.4 

16:29 
0.8 

17:16 
L8 

12:25 
4.5 

13:32 
4.0 

16:40 
4.1 

17:42 
4.8 

18:27 
5.5 

19K)9 
6.1 

19:45 
6.5 

12:52 
0.6 

13:22 
0.4 

13:55 
0.5 

14:23 
0.7 

14:50 
0.7 


23:27 
4.5 


18:28 
L8 

19:25 
1.9 

20:29 
L9 

21:86 
1.6 

22:40 
L3 

28:37 
0.9 


20:21 
6.8 

•20:56 
6.9 

2k30 
6.7 

22:06 
6.3 

22:88 
5.8 

23:15 
5.8 


18:10 
1.8 

19:06 
2.2 

20:19 
2.3 

21:30 
2.2 

22:36 
1.8 

23:33 

L5 


20:17 
6.6 

20:44 
6.5 

21:07 
6.3 

21:81 
5.9 

21:58 
5.5 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
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16 

17 

18 
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20 
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Time  and  Height  of  High  and 
Low  water. 


I 


Th  22 
F    23 

S  :24 

I 

S  !25 
26 
27 

28 


M 
Tu 

:w 

A  Th 


29 


F1.30 


S 


31 


3:01 
LO 

3:85 
1.2 

4:20 
L4 

5:10 
L7 

0:15 
4.1 

1:28 
3.9 

8:45 
.4.1 

5:28 
4.9 

6:22 
6.1 

7:06 
6.9 

0:12 
0.3 

1:00 
0.0 

1:42 
—0.1 

2:22 
0.0 

3:00 
0.4 

3:40 
0.8 

4:20 
1.3 

5:10 
L8 

0:32 
4.4 

1:54 
4.1 

4:50 
4.4 

5:40 
5.1 

6:20 
5.8 

6:57 
6.5 

7:36 
6.8 

0.-25 
0.9 

0:57 
0.8 

1:29 
0.8 

2K)1 
0.7 

2:35 
0.8 

8:12 
0.9 


10:08 
5.5 

10:34 
5.1 

11:06 
4.6 

11:48 
4.1 

6:09 
2.0 

7:20 
2.2 

8:85 
2.0 

9:48 
L6 

11:00 
0.7 

11:66 
0.2 

7:44 
7.5 

8:19 
7.8 

8:54 
7.7 

9:80 
7.8 

10.-04 
6.8 

10:40 
6.0 

11:18 
5.3 

12K)7 
4.5 

G:10 
2.2 

7:17 
2.5 

8:37 
2.4 

9:55 
2.0 

10:55 
L4 

11:40 
0.9 

12:15 
0.6 

8:02 
6.9 

8:26 
6.7 

8:52 
6.3 

9:18 
5.9 

9:41 
5,5 

10:10 
5.0 


15:25 
0.9 

16K)0 
LI 

16:46 
L4 

17:45 
L8 

12:45 
3.7 

14:30 
8.5 

17:13 
4.2 

18:07 
5.1 

18:52 
6.1 

19:80 
6.8 

12:45 
-0.3 

13:29 
-0.5 

14:08 
—0.4 

14:47 
—0.1 

15:25 
0.4 

16:06 
0.9 

16:48 
L6 

17:40 
2.1 

13:12 
8.9 

16:30 
4.0 

17:25 
4.7 

18:08 
5.4 

18:45 
5.9 

19:21 
6.8 

19:50 
6.6 

12:48 
0.5 

13:20 
0.5 

13:50 
0.6 

14:19 
0.7 

14:50 
0.9 

15:32 
LI 


22:20 
5.2 

22:50 
4.8 

28:25 
4.4 


18:48 
2.1 

19:55 
2.1 

21:10 
L9 

22:14 
L4 

23:20 
0.7 


20:06 
7.2 

20:87 
7.4 

21:11 
7.2 

21:45 
6.8 

22:21 
6.8 

22:55 
5.6 

28:40 
5.0 


18:48 
2.5 

19:52 
2.6 

21K)7 
2.5 

22:15 
2.1 

23:08 
1.6 

23:50 
1.2 


20:15 
6.5 

20:40 
6.3 

21:04 
6.0 

21:25 
5.7 

21:51 
5.3 

22:20 
5.0 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heigh Ui,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  3.2  feet 
below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  (— ) 
sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  0^  is  midnight,  12t>  is  noon;  all  hours  letis  than  12  are  in  the  forenoon  (a.m.),  all 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  Is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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I'he  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  In  feet  and  tenths,  are  reckooc^ 
from  Mean  Low  Water  Springs,  which  is  liie  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  la  S.S  fee: 
below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  i- 
sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  0>>  is  midnight.  12^  is  nooo:  all  hours  less  than  12  are  in  the  forenoon  (a.  m^l, 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.  m. 

#,  new  moon;  }).  iHt  quar.;  Q,  full  moon;  <[,  3d  quar.;  £,  moon  on  the  equator;  N,  6,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
II  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  13.4  feet 
below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  .soundings  given  on  the  chart,  unless  a  minus  ( — ) 
sign  is  before  the  height.  In  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  0»>  Is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all 
greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  ^.  Ist  quar.;  O.  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  m  apogee  or  perigee. 
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nouiidliitr'  given  on  the  chart,  unl»«  a  mlniu '.—  > 

ereaUT  nn. 

In  llitf  Hi 

Greenwich  Mi-im  Hvll:  0"  1>  ml 
emi^Ti  (p,m.)  and  when  dlmiiilx 

nighl.  12>  \r,  n.«- 
hcdbj-liglvflh 

a:  all  h 

^flvi  ii^n"'[o"  his' 

re  In  the  lorenojj 

).  m. 

l.all 

'      ,  •■  '^' 

°™"-rf 

,lrtqQar.:0.(nllm.^.i:  d.ad 

■"i"""  """""■ 

,.»„K.„ 

"""" 

°"! 

^ 
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1 
1 

JULY. 

AUGUST. 

SEPTEMBER. 

1 

e  .Day  of— 

8' — ^  - 

g    W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

■ 

i 

Day  of— 

Time  an 

d  Heigh 
LowW 

8:23 
22.1 

It  of  High  and 
ater. 

• 

c 

8 

Day  of— 

1 

1 

Time  and  Height  of  High  and 
Low  Water. 

w. 

Mo. 

W.  Mo. 

1 

S'   1 

1 

6:05 
22.0 

12:39 
5.4 

18:61 
2L7 

■         ■         ■ 

p 

W     1 

2:19 
5.6 

15:13 

4.8 

20::)8 
22.9 

S 

1 

4:21 
1.4 

10:17 
24.6 

16:48 
1.1 

■i 

22:84 
25.7 

,       M     2 

1 

1:18 
6.0 

7:29 
22.3 

14:00 
5.0 

20:11 
22.4 

8  Th    2 

3:35 
3.7 

9:30 
23.6 

16:06 
2.9 

21:67 
24.4 

0;S 

2 

5:11 
-0.2 

11:00 
25.7 

17:32 
—0.1 

23:15 
26.6 

iTu    3 

,          1 
1 

2:40 

4.8 

8:42 
23.4 

16:15 
3.7 

21:13 
23.8 

1 

3 

4:34 
1.7 

10:24 

24.8 

17:00 
L3 

22:44 
25.7 

M 

3 

5:52 
— LO 

11:36 
26.2 

18:11 
—0.2 

23:48 
26.9 

P  '  W     4 

3:49 
3.0 

9>11 
24.6 

16:13 
2.2 

22:06 
28.1 

O    S  ,    4 

1 

6.-23 
0.2 

11:09 
26.8 

17:45 
0.3 

23:2<k 
26.4 

Tu 

4 

6:29 
—0.9 

12:17 
26.2 

18:45 
0.4 

.    .    .  , 

•          a          « 

1      Th    5 

1     ' 

4:45 
1.6 

10:31 
25.6 

17:09 
1.0 

22:53 
26.2 

s 

5 

6:06 
—0.5 

11:48 
26.2 

18:27 
0.2 

•  •         • 

•  •         • 

E 

W 

5 

0:17 
26.8 

7:00 
0.1 

12:34 
25.9 

19:12 
L7 

C; 

6 

5:3;? 
0.4 

11:15 
26.4 

17:55 
0.6 

23:35 
26.8 

M 

6 

0:02 
26.7 

6:46 
—0.4 

12:23 
26.1 

19:02 
0.8 

Th 

6 

0:46 
26.4 

7:26 
L5 

12:59 
25.6 

19:34 
8.1 

S 

7 

6:16 
0.1 

11:56 
26.6 

18:36 
0.6 

■  •         « 

■  •         • 

'  Tu'    7 

• 

0:36 
26.7 

7:21 
0.3 

12:55 

25.8 

19:34 
1.9 

F 

1:10 
26.0 

7:49 
2.8 

13:25 
25.2 

19:56  . 
4.2 

§ 

8 

0:13 
27.0 

6:57 
0.3 

12:84 
26.3 

19:15 
L3 

W 

8 

1:08 
26.4 

7:61 
1.5 

13:26 
26.4 

20:02 
3.1 

S 

8 

1:38 
25.5 

8:12 
3.9 

13:or> 
24.7 

20:20 
4.9 

M 

9 

0:60 
26.7 

7:35 
0.9 

13:11 
26.8 

19:51 
2.2 

E 

Th 

9 

1:40 
25.9 

8:22 
2.6 

13:59 
24.8 

20:32 
4.2 

s 

9 

2:11 
24.5 

8:40 
4.8 

14:31 
23.6 

20:54 
5.5 

Tu 

10 

1:27 
26.2 

8:13 
1.9 

13:50 
25.1 

20:28 
3.4 

F 

10 

2:14 
25.1 

8:56 
3.8 

14:34 
23.9 

21:07 
5.3 

A 

M 

10 

2:52 
23.2 

9:19 
5.8 

15:16 
22.3 

21:41 
6.6 

W  11 

2:06 
26.4 

8:52 
2.8 

14:30 
24.1 

21K» 
4.4 

1  S 

11 

2:52 
23.8 

9:33 
4.9 

16:13 
22.6 

21:48 
6.2 

Tu 

11 

8:45 
21.4 

10:10 
7.2 

16:16 
20.4 

22:50 
7.9 

E  Th  12 

2:49 
24.3 

9:36 
4.0 

16:16 
22.8 

21:56 
5.5 

C    S  '  12 

1 

3:41 
22.8 

10:20 
6.2 

16:10 
21.1 

22:46 
7.4 

N 

W 

12 

4:56 
19.4 

11:30 

8.7 

17:41 
18.9 

•  •         • 

•  •           m 

(C    F 

13 

3:39 
23.0 

10:25 
5.0 

16:10 
21.6 

22:49 
6.6 

A ;  M ;  13 

1 

4:42 
20.5 

11:25 
7.5 

17:22 
19.5 

•  ■         ■ 

•  ■         • 

Th 

13 

0:30 

8.6 

6:36 
18.6 

13:16 
8.9 

19:19 
19.1 

,S    14 

4:39 
2L6 

11:27 
6.1 

17:20 
20.2 

23:58 
7.4 

Tu 

14 

0:01 
8.8 

6:06 
19.2 

12:49 
8.3 

18:51 
19.0 

F 

14 

2:05 
7.5 

8:11 
19.6 

14:44 
7.2 

20:88 
21.0 

S    15 

1 

5:54 
20.2 

12:38 
6.8 

18:40 
19.8 

«         •         • 
•         •         • 

w 

15 

1:34 
8.1 

7:37 
19.2 

14:15 
7.6 

20:16 
19.9 

S 

15 

8:18 
5.5 

9:12 
21.6 

16:46 
6.0 

21:31 
28.1 

A 

M    16 

1:10 
7.4 

7:15 
20.0 

13:54 
6.6 

19:59 
20.8 

N 

Th 

16 

2:53 
6.6 

8:61 
20.5 

16:26 
6.0 

21:15 
2L6 

S    16 

4:10 
3.3 

9:58 
23.4 

16:33 
8.0 

22:14 
25.0 

Tu 

17 

2:90 
6.5 

8:30 
20.9 

15:06 
6.6 

21:00 
21.2 

F 

17 

3:65 

4.8 

9:43 
22.0 

16:20 
4.3 

22:01 
28.1 

M   17 

4:54 
1.4 

10:36 
25.3 

17:11 
1.7 

22:50 
26.6 

W  18 

8:35 
5.1 

9:25 
21.9 

16:02 
4.4 

21:48 
22.4 

8 

1 

18 

4:43 
3.0- 

10:25 
23.4 

17:03 
3.0 

22:40 
24.3 

•  iTu  18 

1 

5:28 
0.8 

11:11 
26.8 

17:44 
0.9 

28:24 

27.8 

Th 

19 

4:27 
3.8 

10:10 

22.8 

16:49 
3.4 

22:27 
23.3 

!  S    19 

5:22 

1.8 

11:01 
24.7 

17:38 
2.2 

23:03 
25.8 

E 

W 

19 

6:00 
—0.3 

11:44 

27.8 

18:13 
0.6 

23:56 

28.6 

N    F   20 

5:10 
2.8 

10:49 
23.5 

17:28 
2.9 

23:02 
24.2 

• 

m!20 

1 

5:66 
1.1 

11:32 
25.8 

18:18 
2.0 

28:44 

26.8 

Th 

20 

6:31 
—0.4 

12:16 
28.4 

18:43 
0.7 

•         •         • 
■         «         ■ 

• 

S 

2X 

5:45 
2.4 

11:20 
24.3 

18:00 
3.0 

23:32 
25.0 

Tu 

21 

6:25 
0.9 

12:02 
26.7 

•18:35 
1.9 

•  •          • 

•  •          • 

F 

21 

0:30 
29.0 

7:02 
0.0 

12:49 
28.6 

19:14 
LO 

22 

6:16 
2.3 

11:49 
25.0 

18:27 
3.1 

•  ■         • 

•  •         » 

W 

22 

0:15 
27.7 

6:53 
0.8 

12:33 
27.4 

19:01 

1.8 

p 

S 

22 

28.8 

7:35 
0.6 

13:25 
28.1 

19:50 
L6 

M  23 

0:00 
25.8 

6:42 
2.3 

12:17 
25.6 

18:61 
3.3 

E  Th  23 

0:48 
28.3 

7:22 
0.7 

13:07 

27.8 

19:3;i 
1.7 

s 

23 

1:45 
27.9 

8:14 
L8 

14:07 
26.9 

20:83 
2.7 

iTu,  24 

1 

0:31 
26.6 

7:09 
2.2 

12:49 
26.3 

19:10 
3.1 

F    24 

1:24 
28.4 

7:55 
1.0 

13:45 
27.6 

20:07 
2.0 

M 

24 

2:30 
26.1 

9:01 
3.2 

14:56 
25.0 

21:28 
4.1 

W  25 

1:06 
27.2 

7:38 
2.0 

13:24 
26.7 

19:46 
2.8 

S    25 

2:06 
27.7 

8:34 
<   l.T 

14:28 
26.8 

20:61 

2.8 

i 

Tu 

25 

3:25 
23.8 

10  KK) 
5.1 

15:57 
22.8 

22:40  I 

6.8  i 

Th  26 

1 

1:42 
27.4 

8:12 
1.9 

14:06 
26.6 

20:24 

2.8 

S 

20 

2:51 
26.1 

9:21 
2.9 

15:18 
24.9 

21:45 
4.1 

VV 

26 

4:39 
21.4 

11:24 
6.7 

17:24 
20.8 

•         ■         • 
■         •         •     1 

E    F 

27 

2:25 
26.8 

8:56 
2.2 

14:50 
25.7 

21:10 
8.3 

^^M 

27 

3:47 
24.0 

10:20 
4.6 

16:21 
22.7 

22:55 
5.7 

Th 

27 

0:12 
6.6 

6:20 
20.2 

18:00 
6.7 

19:06 
20.6 

^    S    28 

3:16 
25.6 

9:46 
3.2 

15:44 
24.3 

22:07 
4.4 

Tu  28 

1 

5:01 
21.8 

11:40 
C.3 

17:46 
21.0 

•  •         • 

•  •         ■ 

F 

28 

1:49 
5.5 

7:58 
2L2 

14:29 
5.1 

20:80 
22.4 

I 

Sl29 

4:14 
23.8 

10:46 
.     4.5 

16:61 
22.5 

23:18 
5.7 

S    W   29 

0:28 
6.6 

6:37 
20.6 

13:16 
6.6 

19:23 
20.8 

S 

29 

3:05 
3.4 

9:09 
23.1 

16:37 
2.9 

21:31 
24.4 

M,30 

1 

5:29 
22.0 

12:04 

5.8 

18:14 
2L4 

•         •         • 

Th  30 

2:05 
6.8 

8:11 
21.3 

14:46 
5.1 

20:46 
22.6 

s 

30 

4:04 
1.2 

10:01 
24.6 

16:80 
1.0 

22:17 
25.8 

Tu 

1 

31 

0:48 
6.4 

6:68 
21.2 

13:36 
6.0 

19:44 
21.5 

F    31 

3:22 
3.6 

9:22 
23.0 

15:63 
3.0 

21:45 
24.4 

The  tW 

!  a  comparis 

.  from  Mean 

below  mea 

sign  is  bef  ( 

les  are  placed  in  the  order  of  occun 
on  of  con«ecutive  heights  will  indi 
I  Low  Water  Springs,  which  is  the  c 
n  sea  level.    To  find  the  depth  of  wt 
)re  the  height,  in  which  case  subtn 

rence,  wi 
cale  whe 
latum  of 
Iter,  add 
ict  it. 

th  their  times  on  the  first  line  and  heig 
ther  it  is  high  or  low  waler.    The  heigl 
soundines  on  the  Admiralty  Chart.M  for 
the  tabular  height  to  the  soundings  give 

htsc 
kts,  ii 
this 

UOI 

m  the  second  line  of  each  day: 

1  feet  and  tenths,  are  reckoned 

region,  and  which  is  13. 4  feet 

I  the  chart,  unless  a  minus  (— ) 

The  tin 
greater  are 

ae  used  is  Greenwich  Mean  Civil;  0^  is  mid 
!  in  the  afternoon  (p.  m.)  and  when  dimiuisl 

niffht,  12>>  is  noon;  all  hours  less  than  12  a 
led  by  12  give  the  times  after  noon;  for  instai 

re  in  the  forenoon  (a.  m.),  all 
ice,  15:47  is  3:47  p.  m. 

#,  nev 
eqtiator;  A 

1 

rmoon;  J 
>,  P,  moon 

),  Istquar.;  Q,  full  moon;  ^,  3d  < 
in  apogee  or  perigee. 

)uar.;  £, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 
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' 

^ 

OCTO 
Time  aiu 

BER. 

1 

■      ■— 

NOVEMBER. 

1 

DECEMBER. 

1 

I       • 

c 
c 

Day  of— 

IHeightof  High  and 
LowvVater. 

^ 

5 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

§ 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  MoJ 

5 
?5 

W. 

Mo. 
1 

W. 

s 

Mo. 
1 

M 

1 

4:53 

—0.4 

10:43 
25.8 

17:15      22:57 
—0.2       26.8 

G 

Th 

5:48 
0.0 

11:26 
25.6 

18K)8      23:36 
1.0        26.8 

A 

6:00 
1.8 

11:31 
24.8 

18:14       23:43 
2.4        24.7 

Tu 

2 

5:38 
—1.1 

11:19 
26.3 

17:51       23:30 
—0.3       27.0 

F 

2 

6:17 
1.0 

11:50 
25.4 

18:29    .     .     . 
2.4     ..     . 

s 

2 

6:26 
3.2 

11:54 
24.6 

18:35    .     .    . 
8.6    ..    . 

W 

3 

6:07 
—0.7 

11:48 
26.2 

18:25       23:58 
0. 5        26. 6 

S 

3 

0:00 
25.4 

6:40 
2.7 

12:12       18:48 
25.0         8.8 

N 

M 

3 

0:06 
24.5 

6:43 
4.3 

12:15       1S:.=X» 
24.8           4.4 

Th{    4 

6:38 
0.4 

12:12 
25.9 

18;49    .     .     . 
2.0    .     .     . 

A 

S 

4 

0:22 
25.1 

6:55 
4.1 

12:33      19:00 
25.0          4.5 

Tu 

4 

0:29 
24.6 

6:52 
4.9 

12:41        19:06 
25.0          4.4 

F      5 

0:21 
26.1 

7:00 
2.1 

12:34       19:06 
25.7          3.4 

M 

5 

0:45 
2.5.0 

7:06 
4.6 

12:58       19K)7 
25. 0          4.4 

W 

5 

0:57 
24.8 

7:10 
4.6 

13:12       19:34 
25.2          4.1 

8      6 

0:45 
25.7 

7:18 
3.5 

12:57      19:21 
25.3          4.3 

N 

Tu 

6 

1:14 

24.8 

7:26 
4.6 

13:30      19:47 
24. 8          4. 4 

Th 

6 

1:81 
24.6 

7:41 
4.6 

18:50       20:12 
24.9          4.1 

A    S      7 

1:08 
25.4 

7:33 
4.2 

13:25      19:41 
2.S.0         4.5 

W 

7 

1:50 
24.2 

7:56 

4.8 

14:10      20:30 
24.0          4.8 

F 

2:14 
24.0 

8:24 
4.7 

14:86       21:02 
24.0          4.4 

M'    8 

1:40 
24.7 

7:56 
4.6 

13:58      20:14 
24.3          4.8 

Th 

8 

2:35 
23.0 

8:44 
5.6 

15:00      21:25 
22.7          5.7 

S 

• 

8 

8:06 
23.0 

9:17 
6.4 

15!34       22.-05 
22.9          5.2 

|Tu    9 

2:15 
23.7 

8:80 
5.2 

14:40      20:58 
28.1         5.6 

<I 

F 

9 

3:33 
21.5 

9:45 
6.8 

16:05      22:38 
21.1          6.8 

a 

s 

9 

4:11 
2L7 

10:25 
6.3 

16:45       23r2u 
21.6          6.0 

N    W    10 

3:a5 
22.2 

9:18 
6.4 

15:33      21:56 
21.4         6.8 

S 

10 

4:50 
20.0 

11:08 
7.9 

17:30    .     .     . 
20.0    ..     . 

£ 

M 

10 

5:32 
20.8 

11:60 
7.0 

18:10     .     .     . 
21.2     .     .     . 

Th  11 

4:09 
•20.2 

10:24 
7.9 

16:46       23;25 
19.6          8.0 

s 

11 

0:13 
7.2 

6:26 
19.8 

12:50      19:08 
7.8        20.8 

Tulll 

1 

0:46 
6.0 

6:68 
2L1 

18:20       19-M 
6,6         22.2 

F    12 

5:40 

18. 8 

12:07 
9.0 

18:26    .     .     . 
19.2    .     .     . 

IVI 

12 

1:41 
6.1 

7:51 
21.0 

14:15      20:18 
6.2        22.8 

W    12 

1 

2:06 
5.0 

8:14 
22.4 

14:38       *:41  ' 
5.0        23.?i 

S    13 

1:11 
7.8 

7:22 
19.4 

13:52      19:56 
7.9        20.9 

E 

Tu 

13 

2:50 
4.2 

8:52 
23.1 

15:20      21:12 
4.0        24.8 

Th 

13 

8:14 
8.6 

9:11 
24.1 

15:41        21:36 
8.2         25.2 

S    14 

2:34 
6.0 

8:36 
21.2 

15:05      20:57 
5.6        23.1 

vv 

14 

8:46 
2.2 

9:40 
25.0 

16:10      21:68 
2.2       26.4 

F 

14 

4:10 
2.0 

10:00 
25.6 

16-35       22=i2  i 
1.6         26.4 

M    15 

1 

3:35 
3.6 

9:28 
23.4 

16KK)      21:45 
3. 4        25. 2 

Th 

15 

4:34 
0.8 

10:22 
26.6 

16:64      22:40 
1.0       27.6 

'; 

S 

15 

4:58 
0.9 

10:46 
26.8 

17:20       23:06 
0.6        27.2 

Tn  16 

4:22 
1.6 

10:08 
25.4 

16:41       22:25 
1.7        27.0 

• 

F 

16 

5:15 
LO 

11:00 
27.8 

17:34      23:18 
0.4        28.2 

s 

16 

5:42 
0.4 

11:25 
27.6 

18:08       23:45 
0.3        27.8 

k|W   17 

5:00 
0.1 

10:47 
27.2 

17:18      23:02 
0.6        28.1 

P 

S 

17 

5:53 
0.0 

11:39 

28.4 

18:10      23:57 
0.4        28.4 

s 

M 

17 

6:22 
0.5 

12.-06 
27.8 

18:42     .     .     . 
0.4     ..     . 

Th  18 

5:37 
-<).6 

11:22 
28.2 

•  17:52      28:38 
0.2        28.8 

• 

s 

18 

6:30 
0.8 

12:15 
28.4 

18:48    .     .     . 
0.7    ..     . 

Tu  18 

0:25 
27.5 

7:00 
1.2 

12:42       19:23 
27,6          1.0 

P 

F    19 

6:10 
—0.6 

11:56 

28.8 

18:25    .     .     . 
0.3    ..     . 

S    M  \  19 

i       1 

0:35 
28.0 

7:07 
1.2 

12:65      19:28 
27.8          1.5 

W   19 

1:05 
26.8 

7:41 
2.0 

13.-24       20li6 
27.0          1.^ 

\ 

s;2(j 

0:12 
29.0 

6:43 
0.0 

12:81       18:59 
28. 7          0. 8 

Tu  20 

:           i 

1:15 
27.0 

7:48 
2.4 

13:87      20:13 
26.8         2.6 

Th  20 

i 

1:48 
25.7 

8.-2& 
3.1 

14K)9       20:52 
25.7          2,8 

S    21 

0:50 
2H.6 

7:19 
0.8 

13:08       19:86 
28.0          1.5 

w 

21 

.     2:00 
27.5 

8:86 
3.7 

14:24      21:a5 
25. 1         3. 8 

F 

21 

2:35 
24.2 

9:12 
4.4 

14:58       21:45 
24.2          4-0 

M   22 

1 

1:30 
27.7 

7:57 
2.0 

13:51       20:21 
26.8         2.7 

Th  22 

2:54 
25.6 

9:33 
6.1 

16:21       22:11 
26.3          4.8 

D 

S 

22 

3:80 
22.6 

10:10 
5.5 

15:55       22:45 
22.6          5.0 

1  s  Til  23 

2:15 
25.7 

8:45 
3.6 

14:40      21:16 
24.8         4.1 

})    F 

23 

4K)0 
21.7 

10:41 
6.2 

16:34      23:25 
21.6          5.6 

E 

s 

23 

4:37 
21.1 

11:16 
6.4 

17:10       23:57 
21.2          5.7 

I) 

W   24 

3:10 
23.5 

9:45 
5.4 

15:42      22:27 
22.8         5.5 

1  S    24 

1 

5:25 
20.4 

12:06 
6.6 

18:02    .     .     . 
20.8    .     .     . 

M 

24 

5:69 
20.4 

12:36 
6.6 

18:33     .     .     . 
20.8    .     . 

Th  25 

4:22 
21.3 

11:04 
6.7 

17:04      23:53 
21.0         6.2 

S    25 

0:46 
5.4 

6:56 
20.8 

13:27       19:27 
5.7        21.9 

Tu  25 

1:15 
5.6 

7:22 
20.8 

13:52      19:52 
6.0        21,6 

F    26 

6:00 
20.2 

12:38 
6.7 

18:41    .     .     . 
.20.8    .     .     . 

K    M 

26 

2:01 
4.3 

8:10 
22.1 

14:39      20:35 
4.2       28.3 

\V 

26 

2:26 
4.9 

8:30 
21.6 

15:00  .   aO-J6 
4. 7        22. 6 

S  !27 

0:26 
5.4 

7:36 
21.2 

14:05      20:06 
5.2        22.4 

Tu 

1 

27 

;i;07 
2.9 

9:08 
23.3 

15:36      21:-27 
2.8        24.2 

Th 

27 

3:30 
8.8 

9:24 
22.6 

15^57       21:45 
8.4        2S.S 

S    28 

2:40 
3.6 

8;47 
22.8 

15:14      21:08 
3. 2        24. 3 

W 

28 

4:00 
1.6 

9:65 
24. 2 

16:25       22:10 
1.7        25.0 

A 

F 

28 

4:21 
2.7 

10:08 
23.4 

16:46      22:36 
2. 5       "23.  *> 

E 

M 

29 

3:40 
1.6 

9:40 
24.3 

16:06       21:55 
1.4        25.5 

Th  29 

1 

4:48 
1.0 

10:34 
24.6 

17:08      22:47 
1.2        25.1 

S 

29 

5:06 
2.2 

10:45 
24.0 

17:26      23:01 
2. 0        24. 0 

Tu 

30 

1 

4:30 
0.1 

10:20 
25.2 

16:50      22:36 
0.4        26.2 

O,  F    30 

5:25 
1.0 

11:06 

24.8 

17:44      23:19 
1. 5        24. 9 

o 

s 

30 

5:42 
2.2 

11:15 
24.2 

17:58      28:30 
2,3       -24.2 

W '  31 

5:12 
-0.4 

10:58 
25.7 

17:30       23:10 
0. 2        26. 2 

i 
1 

1 

N 

M 

31 

6:12 
8.0 

11:40 
24.2 

18:24      2SJ>4 
8.0        24.4 

The  tit] 
a  comparis 
from  Mean 
below  meal 
sign  18  befc 

es  are  placed  in  the  onler  of  occurrenc* 
on  of  consecutive  heights  will  indicate 
Low  Water  Springs,  which  is  the  datui 
n  sea  level.    To  find  the  depth  of  water, 
>re  the  height,  in  which  caj»e  subtract  It 

B,  Wl 

whe 
m  of 
add 

*• 

th  their  times  on  the  first  line  and  1 

'ther  it  is  high  or  low  water.    The  I 

soundings  on  the  Admiralty  Chan 

the  tabular  height  to  the  sounding? 

[leights  o 
)  eights,  i] 
[s  for  thi 
)  given  01 

n  the  second  line  of  each  day: 
n  feet  and  tenths,  are  reckoned 
s  region,  and  which  is  13.4  feet 
1  the  chart,  unless  a  minus  f  —  i 

The  til 
greater  are 

ne  used  is  Greenwich  Mean  Civil;  0>>  is  m 
in  the  afternoon  (p.  m.)  and  when  diminis 

Idnight,  12»"  is  noon;  all  hours  less  than  12  a 
>hed  by  12  give  the  times  after  noon;  for  Inst 

re  in  the  forenoon  (a.  m.).  all 
ance,  16:47  is  8:47 p.  m. 

#,  new 

'  moon;  ]) 

,  1st  quar.;  Q,  ^^1^  moon;  (J,  3d 

quar.;  E, 

moon  on  the  equator;  N,  8,  moon 

farthest  north  or 

south  of  the 

equator;  A 

,  P,  moon 

in  apogee  or  perigee. 
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JANUARY. 

c   Day  of— 

i   -  -  — 

S    \V.  Mo. 

• 

Time  and  Height  of  High  and 
Low  Water. 

c  Day 

1  ;  W. 

DiTh 

A 

of-! 
Mo.! 

M     1 

4:30 
10.2 

10:06 
1.3 

16:45 
10.5 

22:36 
0.9 

1  ; 

E  Tu    2 

5:20 
9.7 

10:60 
1.6 

17:36 
9.9 

23:22 
1.2 

1 

F 

2j 

\V     3 

1 

6:10 
9.1 

11:35 
2.0 

18:28 
9.4 

•  •         • 

•  •         • 

s 

3 

A  Th    4 

1 

* 

0:10 
1.7 

7:02 
8.6 

12:25 
2.3 

19:22 

8.9 

S 

4 

F      5' 

1:00 
2.1 

8:00 
8.4 

13:19 
2.6 

20:20 

8.7. 

1 

M 

5 

y    6 

1:52 
2.4 

8:55 
8.4 

14:15 
2.7 

21:20 

8.6 

•V 

Tu 

6 

S      7 

2:45 
2.5 

9:48 
8.5 

15:13 
2.5 

22:14 

8.8 

AV 

7 

M 

8 

3:40 
2.3 

10:38 
8.9 

16:06 
2.2 

23:04 
•    9.0 

Th 

8 

N  Tu    9 

: 

4:30 
2.0 

11:24 
9.4 

16:58 

1.7 

23:60 
9.4 

O 

F 

9 

1 

C   W   10 

5:18 
1.6 

12:06 
9.9 

17:45 
1.2 

•  ■         • 

•  •         ■ 

S 

10 

Th  11 

0:30 
9.7 

6:08 
1.1 

12:45 
10.3 

18:30 
0.6 

S 

11 

F    12 

1:10 
10.0 

6:46 
0.7 

13:26 
10.6 

19:15 
0.1 

E 

M 

12 

S  ,  13 

1:52 
10.2 

7:30 
0.4 

14:08 
10.8 

19:59 
--0.2 

P 

Tu 

13 

S    14 

2:34 
10.3 

8:14 
0.3 

14:48 
10.8 

20:43 
—0.3 

\V 

14 

M   15 

3:18 
10.3 

8:58 
0.3 

15:32 
10.7 

21:29 
—0.2 

Th 

15 

1 

E  Tu  16 

1 

4:02 
10.1 

9:44 
0.5 

16:18 
10.4 

22:16 
0.1 

^    F 

16 

C 

W ,  17 

4:50 
9.8 

10:32 
0.9 

17:10 
10.0 

23:07 
0.5 

S 

17 

Th  18 

1 

5:44 
9.4 

11:24 
1.3 

18:06 
9.6 

■         ■         ■ 
•         •         • 

s 

18  i 

1 

F 

19 

0:02 
1.0 

6:46 
9.0 

12:22 

1.7 

19:12 
9.3 

s 

M 

19' 

p 

S    20 

1:02 
1.5 

7:64 
8.9 

18:27 
1.9 

20:25 
9.2 

Tu 

20 

S    21 

2K)6 

1.8 

9:05 
9.1 

14:36 
2.0 

21:35 
9.6 

W 

21 

SjM   22 

,     3:14 

1.8 

10:10 
9.6 

15:45 
1.7 

22:39 
9.9 

Th 

22 

Tu  23 

4:17 
1.5 

11:05 
10.2 

16:47 
1.2 

23:36 
10.4 

• 

F 

23 

•  W  24 

1 

6:15 
1.2 

11:55 
10.8 

17:44 
0.6 

■         •         • 
•         «         ■ 

8 

24 

Th  25 

1 

0:27 
10.8 

6:05 
0.7 

12:43 
11.3 

18:38 
0.1 

S 

25 

1 

F    26 

1 

1:14 
11.1 

6:50 
0.4 

13:27 
11.6 

19:18 
—0.2 

fi   M 

26 

S    27 

1:58 
11.2 

7:35 
0.2 

14:10 
11.8 

20:00 
—0.4 

,Tu 

1 

27 

S    28 

2:40 
11.0 

8:15 
0.2 

14:60 
11.6 

20:42 
—0.3 

W 

28 

E 

M    29 

3:20 
10.7 

8:52 
0.3 

15:82 
11.2 

21:23 
—0.1 

Tu  30 

8:58 
10.3 

9:33 
0.6 

16:14 
10.4 

22H)2 
0.4 

1 
1 

W 

31 

4:39 
9.7 

10:12 
1.0 

16:56 
10.0 

22:42 
0.9 

1 

FEBRUARY. 


Time  and  Heixht  of  High  and 
Low  Water. 


5:20 
9.2 

6:06 
8.7 

0:10 
1.9 

1:00 
2.4 

1:66 
2.6 

2:65 
2.6 

3:.'J6 
2.3 

4:50 
1.8 

0:10 
9.7 

0:52 
10.2 

1:34 
10.6 

2:16 
10.8 

2:58 
10.7 

3:42 
10.6 

4:28 
10.2 

5-20 
9.7 

6:20 
9.2 

0:36 
1.6 

1:42 
2.1 

2:56 
2.2 

4:00 
2.0 

6:00 
1.6 

0:14 
10.5 

0:58 
10.9 

1:38 
11.0 

2:16 
10.9 

2:60 
10.7 

3:24 
10.3 


10:54 
L6 

11:40 
2.0 

6:58 
8.2 

7:58 
8.0 

9K)0 
8.2 

10:00 
8.6 

10:56 
9.2 

11:42 
9.8 

6:42 
1.2 

6:28 
0.6 

7:12 
0.1 

7:55 
—0.1 

8:40 
—0.2 

9:25 
0.0 

10:10 
0.4 

11:02 
1.0 

12.-00 
1.5 

7:30 
8.9 

8:41 
9.0 

9:50 
9.5 

10:48 
10.1 

11:40 
10.7 

LI 

6:32 
0.7 

7:10 
0.4 

7:48 
0.2 

8:24 
0.2 

9:00 
0.4 


17:40 
9.3 

18:28 
8.7 

12:80 
2.4 

18:26 
2.7 

14:28 
2.7 

15:34 
2.4 

16:30 
L9 

17:23 
1.2 

12:26 
10.6 

13^)9 
11.0 

13:50 
11.3 

14:82 

n.4 

16:14 
1L8 

15:69 
10.9 

16:49 
10.4 

17:45 
9.8 

18:50 
9.3 

13:06 
2.0 

14:15 
2.1 

16.-29 
2.0 

16:34 
L6 

17:30 
1.0 

12:26 
11.3 

13:06 
11.6 

13:48 
11.7 

14:-26 
11.6 

15:03 
n.2 

15:38 
10.6 


28:26 
1.5 


19:25 
8.3 

20:29 

8.1 

21:34 

8.2 

22:33 

8.6 

28:24 
9.1 


18:11 
0.5 

18:56 
—0.1 

19:40 
—0.6 

20:25 
—0.7 

21:10 
—0.6 

21:68 
—0.3 

22:46 
0.3 

28:88 
0.9 


20:06 
9.1 

21:20. 
9.2 

22:26 
9.6 

23:23 
10.0 


18:16 
0.4 

18:58 
0.0 

19:38 
—0.2 

20:14 
—0.2 

20:62 
0.0 

21:80 
0.8 


MARCH. 


c  Day  of— 


S  w. 


Mo. 


E 
P 


A  Th 
F 

S 

s 

M 

Tu 

VV 

Th 
F 

S 

M 
Tu 
W 
Th 
F 
S 

M 
Tu 
W 

• 

Th 
F 

S 

M 
Tu 
W 
Th 
F 
S 


Time  and  Height  of  High  and 
Low  Water. 


1 

2 

3 

4 

5 

6 

7 

8 

9i 
1  • 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


4:00 
9.8 

4:36 
9.8 

5:17 
8.8 

6:05 
8.4 

0:16 
2.8 

1:14 
2.6 

2:20 
2.6 

8:24 
2.3 

4:24 
1.8 

6:17 
LI 

0:80 
10.4 

1:10 
10.9 

1:54 
11.1 

2:36 
11.1 

3:20 
10.9 

4:07 
10.6 

6:00 
9.9 

6:00 
9.4 

0:16 
1.7 

1:21 
2.2 

2:83 
2.4 

8:40 
2.8 

4:86 
1.8 

6:26 
L4 

0:34 
10.6 

1:10 
10.7 

1:46 
10.7 

2:18 
10.4 

2:50 
10.2 

8:22 

9.8 

3:68 
9.4 


9:37 
0.7 

10:16 
1.2 

11 KX) 
1.7 

11:60 
2.1 

7:06 
8.1 

8:14 
8.1 

9:24 

8.5 

10:24 
9.1 

11:16 
9.9 

12:03 
10.7 

6K)5 
0.6 

6:50 
—0.1 

7:36 
—0.4 

8:18 
-0.6 

9:06 
-0.8 

9:64 
0.1 

10:46 
0.7 

11:40 
L3 

7:10 
9.1 

8:20 
9.2 

9:28 
9.5 

10:28 
10.0 

11:18 
10.6 

12KM 
ILl 

6:06 
0.9 

6:44 
0.6 

7:19 
0.4 

7:52 
0.3 

8:30 
0.4 

9:04 
0.6 

9:44 
LO 


16:15 
10.0 

16:55 
9.3 

17:38 
8.7 

18:80 
8.2 

12:44 
2.5 

13:60 
2.6 

14:58 
2.4 

16:00 
1.9 

16:68 
LI 

17:59 
0.3 

12:46 
11.3 

13:28 
11.7 

14:11 
1L8 

14:56 
1L6 

15:41 
11.2 

16:30 
10.7 

17:28 
9.9 

18:86 
9.4 

12:46 
1.9 

13:58 
2.2 

15:10 
2.1 

16:16 
1.8 

17:08 
L3 

17:55 
0.8 

12:44 
11.4 

13:22 
1L4 

14:00 
1L3 

14:38 
10.9 

15:06 
10.4 

16:42 
9.9 

16:19 
9.4 


22:04 
0.7 

22:43 
L3 

23:27 

1.8 


19:37 

7.8 

20:50 
7.9 

22:00 

8.4 

22:56 
9.0 

23:45 
9.7 


18:86 
—0.3 

19:20 

—0.8 

20:04 
— LO 

20:50 
—0.8 

21:36 
-0.4 

22:25 
0.2 

28:18 
LO 


19:48 
9.1 

21:04 
9.1 

22:10 
9.4 

23:05 

9.8 

28:53 
10.3 


I 


18:34 
0.4 

19:10 
0.2 

19:44 
0.1 

20:17 
0.2 

20:52 
0.4 

21:28 
0.7 

22:10 
L3 


The  tide«  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  eomnarison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
f  njm  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  6.6  feet 
below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  (— ) 
sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  O*^  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all 
greater  are  in  the  afternoon  (p.  m.)  and  when  dimini.shed  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  ^,  Ist  quar.;  Q.  full  moon:  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 

MAY. 

of— 

JUNE. 

t  of  Hi| 
ater. 

• 

c 

8 

N 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

c 

s 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

c 

8 

Day 

Time  and  Heigh 
LowW 

^h  and 

W. 

Mo. 

1 

W. 
Tu 

Mo. 

1 

W.  Mo. 

F     1 

1 

4:30 
9.2 

10:40 
1.6 

16:51 
9.1 

28:08 
1.9 

}) 

4:46 
9.8 

11:00 
2.0 

17:11 
9.1 

28:22 
2.8 

• 

6:13 
9.8 

12:32 
1.8 

18:45 
9.0 

•  •         • 

•  a               ■ 

D 

M 

2 

5:13 
9.0 

11:24 
2.2 

17:36 
8.8 

23:60 
2.5 

W 

2 

6:86 
9.0 

11:55 
2.2 

18:07 
8.8 

■         «         ■ 
•         •         • 

E 

S      2 

0:67 
2.3 

7:14 
9.8 

13:34 
L8 

19:49 

9.1 

Tu 

3 

6:02 
8.7 

12:20 
2.6 

18:84 
8.5 

•         •         • 
«         •         ■ 

Th 

3 

0:19 
2.6 

6:87 
8.9 

12:58 
2.8 

19.18 

8.6 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  L«3  high  or  low  water.  The  heiglits,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Chari.<>  for  this  region,  and  which  is  5.6 
feet  below  mean  .sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unleas  a 
minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil:  0»"  ismidnight,  12»"  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.) ,  all  greater 
are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3;47  p.m. 

#,  new  moon:  ^,  1st  quar.;  Q,  full  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  soath  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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22:29 
LO 

W 

25 

2:18 
10.9 

8:30     14:40 
0.3       10.5 

20:47 
0.9 

s 

25 

3:23 
1L2 

9:39      15:49 
0.1       10.5 

22:00 
0.8 

1 

Tu 

25 

4:41 
10.2 

11:00 
1.2 

17:11 
9.8 

23:25 
1.5 

Th 

1 

26 

a:00 
10.9 

9:15     15:25 
0.3       10.4 

21:31 
1.0 

s 

26 

4:10 
10.7 

10:27      16:37 
0.6       10.1 

22:48 
1.8 

W 

26 

6:43 
9.7 

12:00 
1.8 

18:15 
9.3 

■         ■         ■ 
•        •         ■ 

.  £ 

F 

27 

3:47 
10.7 

10:00      16:10 
0.6       10.2 

22:20 
1.2 

1 

M 

27 

6:02 
10.1 

11:20     17:81 
L2        9.6 

28:44 
L8 

Th 

27 

0:31 
2.0 

6:53 
9.1 

13:09 
2.3 

19:23 
9.0 

D 

8 

28 

4:88 
10.4 

10:60     17K)0 
0.8        9.9 

23:10 
1.6 

Tu 

28 

5:58 
9.6 

12:20     18:32 
1.8        9.2 

•         •         • 
■         •         • 

F 

28 

1:46 
2.2 

8:08 
8.9 

14:23 
2.4 

20:37 
9.1 

S 

29 

5:26 
10.0 

11:48     17:66 
1.2        9.5 

■         ■         • 
•         •         • 

s 

W 

29 

0:47 
2.1 

7:08     13:27 
9.1        2.2 

19:43 
9.0 

S 

29 

3:00 
2.0 

9:22 
9.1 

15:32 
2.1 

21:44 
9.6 

M 

30 

0:06 
1.9 

6:20      12:42 
9.6         L6 

18:57 
9.2 

Th 

30 

2:00 
2.2 

8:21      14:89 
9.0        2.2 

20:55 
9.1 

s 

30 

4:03 
1.5 

10:22 
9.5 

16:33 
L6 

22:40 
10. 1 

.Tu'3i 

1:10 
2.2 

7:25      18:48 
9.3         1.9 

20:05 
9.1 

F 

31 

3:15 
2.1 

9:85     15:47 
9.2         2.0 

22:00 
9.6 

The  tid 
a  compaiis 
from  Mear 
feet  below 
mlziUB(-) 

les  are  placed  In  the  order  of  occun 

on  of  consecutive  heights  will  lndi( 

I  Low  Water  Springs,  which  is  the 

mean  sea  level.    To  find  the  dept 

sign  is  before  the  height,  in  which 

renc< 
:;ate 

dat 
hof 

cas< 

B,  WJ 

whe 

um 

wat 

esut 

ith  theirtlmes  on  the  first  line  and  heights  < 
ther  it  Is  high  or  low  water.    The  heights,  ii 
of  soundings  on  the  Admiralty  Charts  for 
er,  add  the  tabular  height  to  the  sounding 
>tract  it. 

m  the  second  line  of  each  day; 

1  feet  and  tenths,  are  reckoned 

this  region,  and  which  is  5.6 

-s  given  on  the  chart,  unless  a 

The  til 
greater  are 

ae  used  is  Greenwich  Mean  Civil;  0>>  is  mi 
in  the  afternoon  (p.  m.)  and  when  diminii 

dnight,  12i>  is  noon;  all  hours  less  than  12  a 
3hea  by  12  give  the  times  after  noon;  for  ini 

re  in  the  forenoon  (a.  n 
itance,  15:47  is  3:47  p.  m. 

I.),  a" 

equator;  A 

1 

rmoon;  J 
,  P,  moon 

),  Istqnar.;  Q,  full  moon;  (^,  8d  < 
in  apogee  or  perigee. 

luar.;  E, 

moon  on  the  equator;  N,  8,  moos 

L  farthest  north  or  south  of  the 
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GREENOCK  (Firth  of  Clyde),  SCOTLAND,  1906. 


OCTOBER. 

1 

NOVEMBER.                          1 

DECEMBER.                          | 

g' 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

O 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day  of — 

1 

Time  and  Height  of  High  and 
Low  Water.                | 

o 

W. 

Mo. 

1 

W.  Mo. 

W.I  Mo. 

M 

4:57 
1.0 

11:15 
10.0 

17:20 
1.1 

23:28 
10.7 

Th 

1 

6:68 
0.7 

12:10 
10.4 

18:15 
0.8 

•  •         ■ 

•  ■         • 

A 

S 

1 

0:00 
10.1 

6:10 
L2 

12:16 
10.0 

1826 
LI 

g 

Tu 

2 

5:43 
0.5 

12:00 
10.4 

18:01 
0.7 

•  •         » 

•  >        • 

F 

2 

0:26 
10.8 

6:37 
0.5 

12:45 
10.5 

18:50 
0.7 

s 

2 

0:88 
10.2 

6:44 
1.1 

12:61 
10.2 

19:02 

1-0, 

W 

3 

0:10 
11.1 

6:24 
0.2 

12:38 
10.7 

18:40 
0.4 

S 

3 

1:02 
10.8 

7:10 
0.5 

18:17 
10.5 

19:24 
0.7 

N 

M 

3 

1:12 
10.8 

7:18 
1.0 

13:25 
10.8 

19:38  ' 
0.9 

Th 

4 

0:51 
11.4 

7:03 
0.0 

13:13 
10.8 

19:16 
0.8 

A 

s 

4 

1:87 
10.7 

7:45 
0.7 

13:51 
10.5 

20:00 
0.8 

Tu    4 

1:48 
10.2 

7:62 
LI 

14:02 
10.8 

20:12 
0.9 

F 

5 

1:28 
11.3 

7:40 
0.1 

13:47 
10.8 

19:51 
0.4 

M 

5 

2:13 
10.5 

8:20 
0.9 

14:26 
10.3 

20:37 
0.9 

W 

6 

2:25 
10.1 

8:28 
L2 

14:40 
10.2 

20:52  , 
LO 

S 

6 

2:65 
11.1 

8:17 
0.3 

14  .-20 
10.6 

20:26 
0.7 

N 

Tu 

6 

2:49 
10.2 

8:65 
1.2 

15:a'> 
10.0 

21:15 
1.2 

Th 

6 

8K)0 
9.9 

9:06 
L5 

16:18 
10.0 

21:32 
1.2 

A 

s 

7 

2:40 
10.7 

8:60 
0.7 

14:66 
10.3 

21:05 
1.0 

W 

7 

3:25 
9.8 

9:82 
1.6 

15:42 
9.7 

21:56 
1.6 

F 

7 

8:40 
9.6 

9:60 

1.8 

16.^ 
9.7 

22:20 

L5  j 

M 

8 

3:18 
10.3 

9:27 
1.2 

15:83 
9.9 

21:44 
L4 

Th 

8 

4:04 
9.3 

10:15 
2.1 

16:27 
9.2 

22:40 
2.0 

S      8 

4.-27 
9.3 

10:38 
2.1 

16:61 
9.4 

23:09 
L7 

Tu 

9 

3:66 
9.8 

10:06 
1.7 

16:15 
9.6 

22.'26 
1.9 

c 

F 

9 

4:50 
9.0 

IIKX) 
2.4 

17:16 
9.0 

28:83 
2.3 

<L 

S     9 

5:18 
9.1 

11:30 
2.3 

17:45 
9.3 

1 

•         •        • 

N 

W 

10 

4:36 
9.2 

10:46 
2.2 

16:59 
9.0 

23:10 
2.3 

S 

10 

5:46 

8.7 

11:57 
2.7 

18:13 

8.8 

•        ■        ■ 
■        •        • 

£ 

M   10 

1 

0:05 
1.9 

6:15 
8.9 

12:27 
2.4 

18:« 
9.2 

Th 

11 

5:20 

8.7 

11:82 
2.6 

17:46 
8.6 

•  •         • 

•  ■         • 

s 

11 

0:35 
2.4 

6:60 

8.6 

13:00 

2.8 

19:20 
8.8 

Tu  11 

] 

1.-05 
2.0 

7:20 
8.9 

13:32 
2.4 

19:48 
9.3 

F 

12 

0H)5 
2.7 

6:17 
8.3 

12:80 
8.0 

18:48 
8.4 

M 

12 

1:42 
2.4 

7:58 
8.7 

14:10 
2.6 

20:27 
9.1 

W  12 

2:10' 
L9 

8:26 
9.1 

14:38 
2.1 

aD-.d3; 

9.5 

S 

13 

1:10 
2.8 

7:26 
8.2 

18:86 
3.1 

19:57 
8.5 

E 

Tu 

13 

2:45 
2.0 

9K)1 
9.1 

15:14 
2.1 

21:29 
9.7 

Th  13 

8:12 
1.6 

9:28 
9.6 

16:40 
L7 

21:55  < 
10.0 

s 

14 

2:20 
2.7 

8:34 
8.4 

14:46 

2.8 

21:05 
9.0 

W 

14 

3:45 

L4 

10:00 
9.7 

16:12 
1.5 

22:25 
10.3 

F 

14 

4:10 
1.2 

10:27 
10.1 

16:38 
LI 

22:51 
10.5  1 

M 

15 

3:22 
2.1 

9:38 
9.0 

16:50 
2.1 

22:02 
9.7 

Th 

15 

4:39 
0.8 

10:63 
10.4 

17:06 
0.8 

28:18 
U.O 

P 

• 

S 

15 

5:06 
0.7 

1120 
10.5 

nao 

0.5 

28:45 
10l9 

Tu 

16 

4:19 
1.4 

10:31 
9.7 

16:46 
1.4 

22:56 
10.5 

• 

F 

16 

5:80 
0.2 

11:43 
10.9 

17:56 
0.2 

•  •         • 

•  •         ■ 

§ 

16 

5:68 
0.8 

12:11 
ILO 

18:22 
0.0 

•                V               • 

E    W 

17 

5:09 
0.7 

11:22 
10.4 

17:31 
0.7 

28:46 

-  n.2 

P 

S 

17 

0:06 
11.4 

6:20 
—0.2 

12:83 
11.4 

18:42 
-0.2 

8 

M 

17 

0:96 
11.8 

6:49 
0.0 

13K)1 
1L5 

19:14 

—as! 

Th 

18 

• 

5:57 
0.0 

12:10 
U.O 

18:18 
0.1 

•         •         • 
»         •         • 

s 

18 

0:56 
1L7 

7:07 
-0.4 

18:20 

n.6 

19:80 
-0.4 

Tu 

18 

1:26 
11.5 

7:38 
—0.2 

13:60 
1L6 

20:02 
—0.5  , 

P 

F 

19 

0:80 
11.6 

6:42 
-0.4 

12:54 
11.4 

19:01 
-0.2 

S 

M 

19 

1:48 
1L7 

7:55 
-0.8 

14:07 
11.6 

20:17 
—0.3 

W  19 

2:16 
11.5 

8:28 
—0.1 

14-.38 
1L6 

20-.51 
—0.4 

S 

20 

1:15 
11.9- 

7:26 
—0.6 

13:88 
11.6 

19:45 
—0.3 

Tu 

20 

2:80 
11.5 

8:42 
0.0 

14:56 
11.8 

21:05 
—0.1 

Th  20 

8K)6 
11.2 

9:17 
0.3 

1527 
1L8 

21  ^e 
-0.1 

s 

21 

1:59 
11.8 

8:10 
-0.5 

14.-28 

n.4 

20:33 
-0.2 

W 

21 

8:20 

n.i 

9:82 
0.4 

16:45 
10.9 

21:59 
0.8 

f:2i 

1 

8:66 
10.7 

lOHW 
0.7 

16:18 
10.9 

22:35 
0.3 

M 

22 

2:46 
11.6 

8:58 
—0.1 

15:10 
11.1 

21:21 
0.2 

Th 

22 

4:13 
10.6 

10:27 
1.0 

16:89 
10.3 

22:55 
0.8 

3) 

S    22 

1 

4:50 
10.2 

11:00 
L8 

17:10 
10.4 

23:30  ' 
0.9 

s 

Tu 

23 

3:86 
11.1 

9:47 
0.5 

16KX) 
10.6 

22:11 
0.7 

D 

F 

23 

6:10 
9.9 

11:25 
1.6 

17:87 
9.9 

28:56 
1.3 

£ 

S 

23 

5:45 
9.6 

11:56 
L8 

18K)5 
9.9 

•         •         • 

}) 

W 

24 

4:80 
10.4 

10:40 
1.2 

16:64 
10.0 

23:10 
L2 

S 

24 

6:15 
9.3 

12:28 
2.1 

18:40 
9.5 

■        •        • 
•        •        • 

M|24 

0:25 
1.4 

6:42 
9.2 

12:54 
2,2 

19:05 
9.5 

Th  26 

5:28 
9.7 

11:42 
1.8 

17:65 
9.4 

•         ■         « 

«         •         ■ 

s 

25 

l.-OO 
1.7 

7:21 
9.0 

18:35 
2.3 

19:46 
9.4 

Tu 

25 

1:25 
1.8 

7:40 
8.9 

13*.54 
2.4 

achoi 

9.2 

F 

26 

0:15 
1.8 

6:87 
9.1 

12:50 
2.3 

19:03 
9.2 

£ 

M 

26 

2:05 
1.8 

8:26 
8.9 

14:38 
2.2 

20:47 
9.4 

W !  26 

2r22 
2.1 

8:40 

8.8 

14:51 
2,5 

21:0e 
9.0 

S 

27 

1:27 
2.0 

7:50 

8.9 

2.4 

20:15 
9.2 

Tu 

27 

8:05 
1.8 

9:25 
9.1 

16:35 
2.0 

21:42 
9.6 

Th  27 

1 

3:19 
2.2 

9:35 
8.8 

15:47 
2.4 

21  »7 

9-0 

s 

28 

2:37 
1.9 

9:00 
9.0 

16:12 
2.2 

21:19 
9.5 

W 

28 

4:00 
1.7 

10:15 
9.3 

16:24 
1.8 

22:34 

9.8 

A 

f;28 

4:10 
2.2 

10:24 
9.1 

16:86 
2.2 

22:4A 

9,2 

£ 

M 

29 

8:39 

1.6 

10:00 
9.3 

16:08 
1.8 

22:15 
9.9 

Th 

29 

4:45 
1.5 

11:00 
9.6 

17:09 
1.5 

23:20 
10.0 

S    29 

5:00 
2.0 

11:10 
9.3 

1720 
1.8 

23:35 
9.4 

Tu 

30 

4:32 
1.2 

10:50 
9.7 

16:54 
1.4 

23K)5 
10.4 

o 

F 

30 

5:32 
1.2 

11:40 
9.9 

17:48 
1.3 

•  %        ■ 

•  •        • 

o 

S 

30 

5:40 
L8 

11:50 
9.6 

18:02 
1.5 

•         •         • 

w 

31 

5:17 
0.9 

11:82 
10.1 

17:37 
1.0 

28:46 
10.7 

N  M 

31 

0:14 
9.7 

6:18 
L6 

1227 
10.0 

18.-40 
1.2 

The  tid 
a  comparis 
from  Mean 
below  mea: 
sign  is  befc 

lea  are  placed  In  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe1 
Low  Water  Springs,  which  is  the  datum  of 
11  sea  level.    To  find  the  depth  of  water,  add 
►re  the  height,  in  which  case  subtract  it. 

th  their  times  on  the  first  line  and  heights  ( 

ther  It  is  high  or  low  water.    The  heights,  ii 

soundings  on  the  Admiralty  Charts  tor  thj 

the  tabular  height  to  the  soundings  given  oi 

m  the  second  line  of  each  da  j; 
1  feet  and  tenths,  are  reckoned 
Is  region,  and  which  is  5.6  feet 
a  the  chart,  unleas  a  minus  ( — ) 

The  tin 
greater  are 

ae  used  is  Qreenwich  Mean  Civil;  0^  is  mic 
in  the  afternoon  (p.  m.)  and  when  diminis 

Inight,  12''  is  noon;  all  hours  less  than  12  « 
hed  by  12  give  the  times  after  noon;  for  ins 

kre  in  the  fored^xm  (a.  m.),  iJI 
tance,  15:47  is  3:47  p.  m. 

#,  nev; 
equator;  A 

i 

'moon;  }) 
,  P,  moon 

.  Ist  quar.;  O.  ^ull  moon;  ^,  8d  c 
In  apogee  or  perigee. 

luar.;  E,  i 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

Boathof  the 

KINGSTOWN  (Dublin  Bay),  IRELAND,  1906. 
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JANUARY. 

FEBRUARY. 

MARCH. 

• 

Dayof^ 

Time  and  Uelffht  of  High  and 
Low  Water. 

c  ,^ayof- 
1    W.JMo. 

Time  and  Height  of  High  and 
Low  Water. 

0  Day  of— 

g  ' 

S    W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

Ml 

2:58 
9.4 

9:02 
1.4 

18:20 
9.2 

21:27 
1.6 

3) 

A 

Th 

1 

3:45 

8.8 

9:50 
•     2.0 

16:10 
8.6 

22:14 
2.2 

A 

Th 

1 

2:20 
9.3 

8:24 
1.4 

14:40 
9.1 

20:48 
1.6 

E  Tu 

2 

8:46 
9.0 

9:52- 
1.8 

16:10 
8.8 

22:18 
2.0 

F 

2 

4:35 
8.4 

10:40 
2.3 

17:00 

8.2 

28:09 
2.5 

F 

2 

2:58 
8.9 

9:04 
1.8 

15:20 

8.7 

21:26 
2.0 

;W 

1 

3 

4:38 
8.6 

10:44 
2.2 

17:a') 
8.5 

23:11 
2.8 

8 

3 

6:30 
8.1 

11:3^ 
2.6 

18:00 
8.0 

■         ■         • 
•         ■         ■ 

D 

S 

3 

8:40 

8.6 

9:60 
2.2 

16:06 
8.4 

22:16 
2.8 

A  Th 

4 

4:34 
8.4 

11:40 
2.4 

18:03 
8.3 

■        ■        • 
•        «        ■ 

S 

4 

0:10 
2.7 

6:35 

8.0 

12:42 
2.7 

19:08 
8.1 

s 

4 

4:35 

8.2 

10:46 
2.5 

17:05 
8.1 

28:17 
2.6 

,  F 

5 

0:10 
2.6 

6:30 
8.2 

12:40 
2.5 

19:04 
S.3 

M 

6 

1:14 
2.6 

7:40 
8.2 

13:45 
2.4 

20:10 

8.4 

N 

M 

5 

6:88 
8.0 

11:50 
2.7 

18:15 
8.0 

•  •         • 

•  •         • 

:  S      6 

1K)6 
2.6 

7:80 
8.3 

13:85 
2.4 

20:00 
8.5 

N 

Tu 

6 

2:16 
2.2 

8:40 
8.7 

14:48 
2.0 

21:06 
8.9 

Tu 

6 

0:25 
2.7 

6:52 
8.1 

18:00 
2.5 

19:26 
8.3 

S 

7 

2K>4 
2.4 

8:26 
8.6 

14:30 
2.1 

20:52 

8.8 

W 

7 

3:10 
1.7 

9:81 
9.2 

15:36 
1.5 

21:56 
9.5 

W 

7 

1:36 
2.8 

8:00 
8.5 

14:08 
2.1 

20:30 

8.8 

M 

8 

2:66 
1.9 

9:16 
9.0 

15.-20 
■1.7 

21:40 
9.2 

Th;    8 

4:00 
1.2 

10:18 
9.8 

16:22 
0.9 

22:40 
10.0 

Th 

8 

2:37 

1.8 

9:00 
9.2 

15:06 
1.4 

21:25 
9.5 

N  Tu 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  .second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whetjier  it  is  high  or  Ibw  water.  The  heights,  In  feet  and  tenths,  arereclcoiied 
from  Mean  Low  Water  Springs,  which  Is  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  5.4  feet 
below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  ( - ) 
sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  la  Kingstown  Mean  Local  Civil,  for  the  meridian  6°  08'  W.,  0^  is  midnight,  12>>  is  noon;  all  hours  less  than  12 
are  in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for 
instance,  15:47  is  3:47  p. m. 

#,  new  moon;  ]),  1st  quar.;  O-  ^ull  moon;  (I,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A.  P.  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 

!i  ooini)arison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    Tlio  heights,  in  feet  and  tenths,  are  reckone'd 

from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  5.4  feet 

»»low  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  (— ) 

-ijrn  is  before  the  height,  in  which  case  subtract  it. 

The  time  iwed  is  Kingstown  Mean  Local  Civil,  for  the  meridian  6°  08'  W.:  O'*  is  midnight,  12»'  is  noon;  all  hours  less  than  12  are 
n  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  bv  12give  the  times  after  noon:  for  instance 
■>:47  is  3:47  p.m.  ' 

#.  new  moon;  J,  Ist  quar.;  Q.  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
•<iiiator;  A,  P,  moon  In  apogee  or  perigee. 
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28:66 
1.5 

Tu 

11 

0:10 
2.0 

6:10 
11.2 

12:36 
2.8 

18:85 
10.8 

E  Th  12 

1 

5:22 
11.6 

11:28 
1.8 

17:43 
12.5 

23:51 
1.8 

a 

s 

12 

6:16 
11.8 

12:25 
1.9 

18:40 
11.4 

■         •         ■ 
•         •         • 

N 

W 

12 

1:00 
2.6 

6:56 
10.7 

18:26 

2.8 

19:24 
10.2 

(t 

F'13 

6:12 
11.2 

12:14 

1.8 

18:34 
11.9 

•  •        • 

•  •        • 

A 

M 

13 

0:48 
2.1 

7:00 
10.8 

13:16 
2.5 

19:26 
10.7 

Th 

13 

1:50 
3.1 

7:50 
U).8 

8:5^ 
10.2 

14:19 
8.0 

20:22 
9.9 

S 

14 

0:37 
1.8 

7:08 
10.8 

12:58 
2.2 

19:25 
11.3 

Tu 

14 

1:40 
2.6 

7:50 
10.4 

14:00 

2.8 

20:16 
10.2 

F 

14 

2:47 
3.2 

15:18 
2.9 

21:27 
10.0 

1 
1 

s 

15 

1:30 
2.8 

7:56 
10.5 

18:49 
2.6 

20:19 
10.8 

W 

15 

2:28 
2.9 

8:46 
10.2 

16:00 
3.1 

21:15 
10.0 

8 

15 

8:46 
8.1 

9:58 
10.5 

16:06 
2.6 

22:32 
10.4 

A  M    16 

2:17 
2.6 

8:48 
10.3 

14:40 
2.9 

21:12 
10.5 

N 

Th 

16 

8:20 
3.0 

9:44 
10.3 

16:45 
3.0 

22:11 
10.1 

S 

16 

4:86 
2.6 

10:57 
11.1 

17:05 
1.9 

28:27 
11.1 

Tu  17 

1 

3:10 
2.7 

9:41 
10.4 

15:34 
8.0 

22:06 
10.4 

F 

17 

4:15 
2.8 

10:40 
10.7 

16:40 
2.6 

23:05 
10.5 

M 

17 

6:84 
1.9 

11:50 
11.9 

17:64 
1.1 

•  •        • 

•  ■        • 

W   18 

4:00 
2.7 

10:32 
10.6 

16:28 
2.8 

22:56 
10.6 

S 

18 

5:12 
2.3 

11:80 

n.8 

17:30 
2.0 

28:67 
11.1 

• 

Tu 

18 

0:17 
11.9 

6:22 
1.1 

12:86 
12.8 

18:44 
0.2 

Th  19 

1 

4:49 
2.4 

11:21 
11.0 

17:16 
2.4 

28:42 
10.9 

s 

19 

6:00 
1.7 

12:20 
12.0 

18:20 
L2 

•  ■         ■ 

•  ■        • 

E 

W 

19 

1:08 
12.7 

7:10 
0.8 

18:20 
13.6 

19.80 
—0.5 

N    F    20 

6:37 
1.9 

12:06 
U.6 

L8 

•  •        • 

•  ■        • 

• 

M 

20 

0:42 
11.8 

6:50 
1.0 

13:04 
12.7 

19:10 
0.5 

Th 

20 

1:44 
13.8 

7:65 
—0.3 

14:00 
14.1. 

20:19 
—0.9 

•    S    21 

1 

0:25 
11.3 

6:21 
1.4 

12:48 
12.1 

18:48 
L2 

Tu 

21 

1:26 
12.6 

7:35 
0.5 

18:46 
13.4 

19:56 
—0.2 

F 

21 

2:24 
13.7 

8:38 
—0.6 

14:46 
14.2 

21:02 
—0.9 

S 

22 

1:07 

11.8 

7:12 
0.9 

13:27 
12.7 

19:82 
0.6 

W 

22 

2:06 
13.0 

8:18 
0.0 

14:25 
13.8 

20:40 
—0.6 

P 

8 

22 

3:06 
13.7 

9:22 
-0.5 

16:26 
14.0 

21:45 
—0.6 

M 

23 

1:46 
12.8 

7:58 
0.6 

14K)7 
18.1 

20:18 
0.2 

E 

Th 

23 

2:46 
13.3 

9:00 
—0.1 

15:06 
14.0 

21:26 
-0.6 

S 

23 

3:45 
13.4 

10:06 
—0.1 

16:10 
18.6 

22:33 
0.3 

Tu 

24 

2:27 
12.6 

8:40 
0.4 

14:46 
18.4 

21:06 
—0.1 

F 

24 

3:26 
18.3 

9:44 
0.0 

15:48 
13.8 

22:10 
—0.3 

M 

24 

4:29 
12.8 

10:66 
0.6 

16:68 
12.6 

28:20 
1.8 

W  25 

8:07 
12.8 

9:28 
0.4 

15:26 
13.5 

21:50 
—0.1 

S 

25 

4:08 
13.1 

10:28 
0.3 

16:30 
13.4 

22:57 
0.3 

i 

Tu 

25 

6:15 
11.9 

11:48 
1.4 

17:60 
11.6 

•  •       • 

•  •        • 

Th  26 

8:48 
12.8 

10:05 
0.6 

16:08 
13.4 

22:35 
0.1 

s 

26 

4:50 
12.6 

11:15 
0.9 

17:17 
12.8 

23:46 
1.2 

W 

26 

0:15 
2.3 

6:10 
11.0 

12:48 
2.8 

18:64 
10.5 

E    F 

27 

4:80 
12.6 

10-.50 
0.9 

16:50 
13.1 

28:21 
0.5 

1 

M 

27 

5:38 
11.8 

12:06 
1.7 

18:07 
11.9 

■  •        • 

■  •        • 

Th 

27 

1:18 
3.3 

7:20 
10.8 

18:48 
2.8 

aO:16 
9.7 

1>    S 

28 

5:14 
12.2 

11:38 
L4 

17:.37 
12.6 

•  ■        « 

•  •        • 

Tu 

28 

0:39 
2.1 

6:30 
11.0 

13K)4 
2.4 

19:09 
10.9 

F 

28 

2:20 
3.7 

8:45 
10.0 

16K)0 
8.2 

21:45 
9.5 

S 

29 

0:11 
1.1 

6:08 
11.7 

12:29 
2.0 

18:28 
11.9 

8 

W'29 

1 

1:37 
2.8 

7:35 
10.3 

14:10 
2.8 

20:22 
10.1 

8 

29 

3:28 
3.8 

10:10 
10.3 

16:10 
3.1 

23:04 
10.0 

M 

30 

1:05 
1.8 

1 

6:59 
11.0 

13:25 
2.4 

19:28 
11.2 

Th  30 

i 

2:39 
8.3 

8:58 
10.0 

15:10 
3.0 

21:48 
9.8 

S 

30 

4:38 
3.4 

11:18 
11.0 

17:16 
2.6 

•        •        • 
■        •        • 

Tu 

31 

1 

2:04 
2.3 

8:00 
10.6 

14:29 
2.7 

20:37 
10.7 

F 

31 

3:45 
3.4 

10:18 
10.3 

16:24 
2.9 

23:08 
10.1 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  time»  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springp,  which  is  approximately  the  datum  of  soundings  on  the  German  Charts  for  this  region,  and  which 
is  6.9  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Central  European,  for  the  meridian  15°  E.:  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the 
forenf>on  (a.m.),  all  greater  are  in  tne  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47 
is  3:47  p.  m. 

#,  new  moon;  3)i  Ist  quar.;  O-  f"ii  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,S,moon  farthest  north  or  south  ot  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 


a 

8 


Day  of— 


W. 


M 

I 

O  Tu 

£ 

W 

Th 

F 

S 

M 
Tu 
W 


N 


Mo. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


Th  11 
F;12 

i 

S    13 


Time  and  Height  of  High  and 
Low  water. 


I 


M 


14 
15 


Tu  16 ; 


E  W 

17 

Th 

18 

p'  F 

19 

S 

20 

1 
1 

21 



M   22' 

i       I      I 
8   Tu,  23. 


})'W 


24 


|Th  25 

I    F:26 


8 


27 

28 


M    29 

E  Tu  30 

W   31 


0:02 
10.9 

0:45 
14.7 

1:24 
12.8 

2:00 
12.8 

2:82 
13.1 

3.-0& 
18.1 

8:88 
12.9 

4:10 
12.5 

4:48 
12.0 

5:25 
11.5 

0:17 
2.8 

1:10 
3.2 

2:10 
3.4 

3:12 
8.2 

4:10 
2.7 

5.00 
1.9 

5:50 
1.0 

0:34 
12.8 

1:18 
18.4 

2:00 

18.8 

2:41 
13.7 

3:25 
13.8 

4:12 
12.7 

5:04 
11.9 

0:00 
2.6 

1:03 
3.3 

2:00 
3.7 

3:10 
3.7 

4:20 
3.2 

5:16 
2.5 

0:20 
11.6 


5:40 
2.4 

6:29 
1.6 

7:10 
0.8 

7:50 
0.3 

8:27 
0.0 

9K)7 
0.0 

9:50 
0.3 

10:80 
0.9 

11:11 
1.5 

11:57 
2.2 

6:10 
11.0 

7:06 
10.5 

8:10 
10.3 

9:20 
10.6 

10:22 
11.2 

11:18 
12.0 

12:07 
12.9 

6:42 
0.2 

7:29 
—0.3 

8:13 
—0.6 

9:00 
—0.5 

9:47 
—0.1 

10:38 
0.6 

11:34 
1.4 

6:05 
11.1 

7:18 
10.5 

8:40 
10.4 

9:55 
10.7 

10:57 
11.3 

11:50 
11.9 

6:04 

1.8 


12:14 
12.0 

12:58 
12.7 

13:38 
13.2 

14:15 
18.6 

14:60 
13.4 

15:23 
18.1 

15:56 
12.6 

16:30 
12.0 

17:08 
11.4 

17:50 
10.9 

12:60 
2.7 

13:46 
2.9 

14:45 
2.8 

15:43 
2.4 

16:35 
1.7 

17:25 
0.8 

18:18 
0.0 

12:52 
18.6 

18:35 
14.0 

14:20 
14.0 

15:05 
13.7 

15:52 
13.1 

16:44 
12.1 

17:42 
11.1 

12:30 
2.2 

13:36 

2.8 

14:47 
3.1 

15:56 
2.9 

16:55 
2.5 

17:44 
1.8 

12:32 
12.4 


18:10 
1.7 

18:65 
1.0 

19:34 
0.4 

20:12 
0.1 

20:48 
0.1 

2138 
0.3 

22:08 
0.7 

22:46 
1.4 

28:30 
2.1 


18:38 
10.4 

19:40 
10.0 

20:52 
10.0 

22:00 
10.4 

22:58 
11.2 

28:48 
12.0 


19:04 
—0.6 

19:50 
—0.9 

20:3H 
—0.7 

21:23 
—0.2 

22:10 
0.6 

23:02 
1.7 


18:54 
10.2 

20:16 
9.7 

21:40 

9.8 

22:47 
10.2 

23:38 
11.0 


18:26 
1.2 


NOVEMBER. 


• 

s 

Day  of— 

W. 

Mo. 

O 

Th 

1 

F 

2 

S 

3 

A 

S  4 

M,  5 

N 

Tu 

6 

Time  and  Height  of  Highapd 
Low  water. 


Th     8 

f[    9 

s  ;io 

i 

§  11 

M    12 
E  Tu  13 

i  W  \  14 


Th 
F 

S 


15 
16 
17 


S  18 
M  19 
Tu  20 
W   21 

Th  22 

I 

^1  F   23' 

!         I 

I  S    24 


,  s 

25 

E  M 

1 

26 

Tu  27 

W 

28 

Th 

1 

29 

F 

i 
1 

30 

0:66 
12.2 

1:80 
12.7 

2:08 
13.0 

2:85 
18.1 

8:06 
18.0 

3:40 
12.8 

4:15 
12.4 

4:50 
12.0 

6:35 
11.5 

0:36 
8.0 

1:34 
8.8 

2:35 
3.2 

3:36 

2.8 

4:84 
2.0 

5:25 
1.8 

0:08 
12.6 

0:55 
13.2 

1:40 
13.6 

2:25 
13.6 

3:12 
13.4 

4:02 
13.0 

4:55 
12.3 

5:55 
11.6 

0:38 

2.8 

1:40 
3.3 

2:45 
3.3 

3:48 
3.2 

4:42 
2.7 

5:31 
2.2 

0:25 
11.9 


6:45 
1.1 

7:25 
0.6 

8:00 
0.3 

8:38 
0.2 

9:21 
0.3 

lOKX) 
0.7 

10:40 
1.2 

11:26 
L8 

12:16 
2.2 

6:30 
11.0 

7:28 
10.7 

8:37 
10.8 

9:41 
11.2 

10:42 
11.9 

11:38 
12.6 

6:16 
0.5 

7:05 
—0.1 

7:51 
—0.5 

8:44 
—0.6 

9:80 
—0.2 

10:26 
0.3 

11:15 
1.1 

12:11 
1.8 

7:03 
11.1 

8:15 
10.9 

9:'25 
10.9 

10:24 
11.1 

11:1« 
11.5 

12:00 
11.8 

6:15 
1.6 


13:10 
12.7 

13:47 
12.9 

14:20 
12.9 

14:62 
12.7 

15:24 
12.4 

15:67 
12.1 

16:32 
11.7 

17:14 
U.2 

18:02 
10.8 

13:11 
2.5 

14:10 
2.6 

15:09 
2.2 

16:08 
1.6 

16:55 
1.0 

17:46 
0.3 

12:28 
13.2 

13:15 
13.5 

14:05 
13.5 

14:50 
13.3 

16:40 
12.8 

16:34 
12.0 

17:34 
11.1 

18:40 
10.4 

13:16 
2.4 

14:22 

2.8 

15:25 
2.8 

16:20 
2.6 

17:10 
2.2 

n:^ 

1.7 

12:42 
12.0 


19:05 
0.7 

19:41 
0.4 

20:15 
0.3 

20:69 
0.4 

21:86 
0.7 

22:15 
1.2 

22:58 
L9 

28:42 
2.6 


19:02 
10.4 

20:10 
10.3 

21:20 
10.5 

22:22 
11.1 

23:18 
11.9 


18:38 
—0.1 

19:30 
—0.4 

20:18 
—0.4 

21:04 
0.1 

21:54 
0.7 

22:46 
1.5 

23:42 
2.3 


19:64 
10.0 

21:07 
9.9 

22:14 
10.3 

23:02 
10.8 

23:45 
11.  S 


18:34 
1.2 


DECEMBER. 


c 

8 


2 


N 


Day  of— 


W.  Mo. 


Time  and  Ueieht  of  High  and 
Low  water. 


S      1 

8     2 

M     3 

Tu    4 

W     5 

Th    6 

F     7 

S      8 

S     9 

M    10 

Tu  11 

wa2 

I 

Th  13 

f:i4 
p:  s   15 


8 


E 


§    16 

M   17 

Tu  18 

W   19 

Th  20 

F   21 

S    22 

S   23 

M   24 

Tu  25 

W  26 

Th  27 


A 

F 

28 

S 

29 

o 

S 

30 

N 

M 

31 

i 


1:00 
12.4 

1:35 
12.8 

2H)5 
13.0 

2:40 
13.0 

8:15 
13.0 

3*.S0 
12.8 

4:26 
12.6 

5K)8 
12.1 

0:02 
2.6 

0:56 
2.9 

1:67 
2.9 

8:00 
2.7 

4:00 
2.3 

4:56 
1.7 

5:50 
1.0 

0:35 
12.7 

1:25 
18.2 

2:14 
18.6 

8:04 
13.5 

8:52 
13.3 

4:45 
12.9 

5:40 
12.3 

0:18 
2.2 

1:13 
2.6 

2K)6 
2.9 

3:07 
3.0 

4:02 
2.9 

4:55 
2.7 

5:41 
2.2 

0:30 
11.8 

1:08 
12.3 


6:55 
LI 

7:34 
0.7 

8:10 
0.5 

8:60 
0.4 

9:86 
0.6 

10:16 
0.9 

11:00 
1.2 

11:48 
L6 

6:56 
1L7 

6:60 
n.8 

7:65 

-  n.i 

9:00 
1L2 

10.-06 

n.5 

11:10 
12.0 

12K)6 
12.4 

6:40 
0.4 

7:34 
0.0 

8:22 
—0.2 

9:15 
—0.2 

10K)5 
0.2 

10:58 
0.7 

11:51 
L3 

6:38 
11.7 

7:40 
11.3 

8:42 
11.0 

9:42 
10.8 

10:38 
10.8 

11:27 

n.o 

12:10 
11.3 

6r25 
1.7 

7:06 
L2 


13:18 
12.2 

13:50 
12.3 

14:22 
12.3 

14:65 
12.8 

16:90 
12.2 

16:08 
12.0 

16:60 
1L6 

17:84 
1L8 

12:40 
L9 

18:35 
2.1 

14:35 
2.0 

15S5 
L9 

16:28 
L5 

17:20 
1.0 

18:14 
0.6 

13:00 
12.8 

13:51 
12.9 

14:42 
12.8 

15:32 
12.5 

16.-24 
12.0 

17:20 
11.5 

18:17 
10.9 

12:50 
2.0 

13:45 
2.4 

14:44 
2.7 

15:39 
2.8 

16:30 
2.6 

17:17 
2.2 

18K» 
L8 

12:50 
11.6 

13:25 
1L9 


19:12 
O.b 

19:51 
0.5 

20:30 
0.5 

21:10 
0.7 

21:48 
LO 

22:30 
1.5 

28:14 
2.0 


18:30 
10.9 

19:30 
10.7 

ao-.S5 

10.6 
21:42 

las 

22:44 

1L4 

23:40 
12.0 


19:0S 
0.3 

19:5*^ 
0.2 

20:4o 
0.2 

21:'«) 
O.il 

22:25 
1.0 

23:22 
1.6 


19r30 
10.4 

20:20' 
10.2 

21:22 
10.2 

22:1S 
10.5 

23:06 
10.  S 

7^M 
11.3 


18:42 
1.3 

19it^ 

o.y 


The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  dar: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  Is  approximate]  v  the  datum  of  soundingss  on  the  German  Charts  for  this  region,  and  which 
i.H  6.9  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  tne  chart,  unless 
a  minu.s  {  —  )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Centml  European,  for  the  meridian  15°  E.;  O**  is  midnight,  12»'  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  bv  12  give  the  times  after  noon:  for  in»tance.  15:47 
is  3:47  p.  m. 

9,  new  moon:  ^,  1st  quar.;  Q.  full  moon;  <£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  orsonthof  the 
equator:  A,  P.  moon  in  apogee  or  perigee. 
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• 

For  finding  the  height  of  the  sea  or  tide  at  any  intermediate  hour  between  High  and  Low 

Watef\ 

Subtract  from  height  of  High  Water. 

Add  to  height  of  Low  Water. 

EUnge 

of 
Tide. 

Hours  before  High  Water. 

Hours  after  High  Water. 

Hours  before  Low  Water. 

Hours  after  Low  Water. 

Range 

of 
Tide. 

8 

2 

1 

1 

2 

8 

8 

2 

1 

1 

2 

3 

Feel. 

Feet. 

Feet. 

Feet, 

FeeL 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

2 
3 
4 
5 


5 
6 
7 
8 
9 


3 

4 
5 
6 


2.9 
3.2 
3.5 
3.8 
4.1 


1.4 
1.9 
2.3 
2.7 


PORTLAND,  MAINE. 


6 

2.5 

1.3 

0.2 

0.4 

1.4 

3.0 

2.8 

1.3 

0.4 

0.3 

1.1 

2.8 

7 

3.0 

1.5 

0.3 

0.4 

1.5 

3.4 

3.3 

1.5 

0.4 

0:4 

1.3 

3.3 

8 

3.5 

1.7 

0.4 

0.4 

1.7 

3.8 

3.8 

1.8 

0.4 

0.5 

1.6 

3.7 

9 

4.1 

1.9 

0.5 

0.5 

1.9 

4.2 

4.3 

2.0 

0.5 

0.5 

1.9 

4.2 

10 

4.6 

2.1 

0.5 

0.5 

2.0 

4.5 

4.8 

2.3 

0.5 

0.6 

2.2 

4.7 

11 

5.1 

2.3 

0.6 

0.6 

2.2 

4.9 

5.3 

2.5 

0.6 

0.7 

2.5 

5.2 

12 

5.7 

2.5 

0.7 

0.6 

2.4 

5.3 

5.8 

2.7 

0.6 

0.7 

2.8 

5.7 

13 

6.2 

2.7 

0.8 

0.6 

2.5 

5.6 

6.3 

3.0 

0.7 

0.8 

3.1 

*  6.2 

BOSTON,  MASSACHUSETTS. 


6 

2.9 

1.6 

0.4 

0.5 

1.6 

2.8 

3.3 

1.9 

0.6 

0.5 

1.6 

2.7 

7 

3.4 

1.9 

0.5 

0.6 

1.9 

3.3 

3.8 

2.2 

0.7 

0.7 

1.9 

3.2 

8 

3.9 

2.1 

0.5 

0.7 

2.1 

3.7 

4.3 

2.6 

0.9 

0.8 

2.2 

3.7 

9 

4.4 

2.4 

0.6 

0.7 

2.3 

4.1 

4.9 

2.9 

1.0 

1.0 

2.5 

4.2 

10 

4.9 

2.6 

0.6 

0.8 

2.6 

4.5 

5.4 

3.3 

1.1 

1.1 

2.8 

4.7 

11 

5.3 

2.8 

0.7 

0.9 

2.8 

4.9 

5.9 

3.6 

1.2 

1.3 

3.1 

5.2 

12 

5.8 

3.0 

0.7 

0.9 

3.1 

5.3 

6.4 

3.9 

1.4 

1.4 

3.4 

5.7 

13 

6.3 

3.3 

0.8 

1.0 

3.3 

5.7 

6.9 

4.3 

1.5 

1.6 

3.7 

6.1 

NEWPORT,  RHODE  ISLAND. 


1.2 

0.6 

0.2 

0.2 

0.6 

L3 

LO 

0.3 

0.0 

0.0 

0.3 

0.7 

L5 

0.8 

0.3 

0.3 

LO 

L9 

L6 

0.7 

0.2 

0.1 

0.5 

LO 

1.8 

0.9 

0.3 

0.4 

1.3 

2.4 

2.3 

1.2 

0.3 

0.3 

0.7 

L4 

2.0 

LI 

0.4 

0.6 

L7 

3.0 

2.9 

1.6 

0.5 

0.4 

0.9 

1.7 

1        2 

LO 

0.5 

0.2 

0.2 

3 

L2 

0.6 

0.2 

0.3 

4 

L4 

0.8 

0.3 

0.4 

-n 

NEW  LONDON,  CONNECTICUT. 


0.6 
0.8 


0.9 

0.9 

0.6 

0.2 

0.2 

0.6 

LO 

L3 

1.4 

0.8 

0.3 

0.2 

0.9 

1.6 

L7 

1.8 

LO 

0.4 

0.3 

LI 

2.2 

1.0 


WILLETS  POINT,  NEW  YORK. 


0.8 
LO 
LI 
1.2 
L3 


0.7 
0.9 
LO 
L2 


3 

1.2 

0.6 

4 

1.7 

0.9 

5 

2.2 

LI 

6 

2.7 

1.4 

7 

3.2 

L6 

0.0 
0.1 
0.1 
0.1 
0.2 


0.1 
0.2 
0.3 
0.4 


0.2 
0.2 
0.3 
0.4 
0.4 


0.0 
0.1 
0.1 
0.2 
0.3 


0.3 
0.3 
0.4 
0.5 


1.0 
1.1 
1.2 
1.3 
1.4 


2.5 
2.8 
3.2 
3.5 
3.9 


2.0 
2.3 
2.6 
2.8 
3.0 


0.6 
0.8 
1.0 
LI 
1.3 


0.1 
0.2 
0.3 
0.4 
0.5 


0.1 
0.2 
0.3 
0.3 
0.4 


NEW  YORK,  NEW  YORK. 


0.8 
LO 
LI 
L3 


1.6 
2.0 
2.4 
2.8 


L6 
L7 
1.9 
2.0 


0.8 
0.9 
LO 
1.0 


SANDY  HOOK,  NEW  JERSEY. 

0.4  LO  ' 

0.4  1.2  J 

0. 4  1.4 

0. 5  1.6, 

0.5  1.8  I 


1.7 

1.3 

0.7 

2.1 

1.7 

0.9 

2.5 

2.0 

1.1 

3.0 

2.3 

1.2 

3.3 

2.6 

1.3 

0.3 
0.3 
0.3 
0.3 
0.3 


L2 
L5 
L8 
2.1 
2.4 


3.0 
3.5 
4.0 
4.5 
5.0 


0.1 

0.1 

0.6 

L6 

0.2 

0.4 

L3 

2.5 

0.3 

0.5 

1.9 

3.4 

0.4 

0.8 

2.6 

4.2 

0.3 

0.8 

L7 

0.3 

L2 

2.2 

0.4 

1.5 

2.8 

0.5 

1.9 

3.3 

0.5 

2.2 

3.7 

6 

7 

8 

9 

10 

11 

12 

13 


6 

7 

8 

9 

10 

11 

12 

13 


2 
3 
4 
5 


2 
3 
4 


5 

6 
7 
8 
9 


3 
4 
5 
6 


3 

4 
5 
6 
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For  finding  the  height  of  the  sea  or  tide  at  any  intermediate  hour  between  High  and  Low 

Water. 


Range 

of 
Tide. 


Feet. 


Subtract  from  height  of  High  Water. 


Hours  before  High  Water. 


2 
3 


4 
5 

6 
7 

8 


1 
2 
3 


8 


Feet. 


Feet. 


Feet. 


Hours  after  High  Water. 


Feet. 


Feet.         Feet. 


Add  to  height  of  Low  Water. 


Hours  before  Low  Water. 


8 


Feet. 


Feei. 


FeeL 


Hours  after  Low  Water. 


Feet, 


5 

2.7 

1.5 

0.5 

0.7 

6 

2.9 

1.5 

0.5 

0.7 

7 

3.1 

1.6 

0.5 

0.7 

0.9 
1.2 


2.0 
2.4 
2.8 
3.2 
3.4 


0.4 
0.7 
1.0 


PHILADELPHIA,  PENNSYLVANIA. 

1.8  ! 

1.9  I 
1.9 

OLD  POINT  COMFORT,  VIRGINIA. 


0.4 
0.6 


0.1 
0.2 


0.1 
0.2 


0.5 
0.7 


1.2 
1.6 


1.1 
L4 


0.5 
0.6 


0.0 
0.1 


0.2 
0.2 


2 

1.2 

0.5 

0.1 

0.1 

3 

1.4 

0.7 

0.2 

0.2 

4 

1.6 

0.9 

0.3 

0.3 

WASHINGTON,  DISTRICT  OF  COLUMBIA. 

0.5  I 
0.7  1 
0.9 


BALTIMORE,  MARYLAND. 


1 

0.5 

0.3 

0.1 

0.1 

0.3 

2 

0.7 

0.4 

0.1 

0.1 

0.4 

0.5  I 
0.7  I 


0.5 
0.8 


0.3 
0.4 


0.1 
0.1 


0.1 
0.1 


1 

0.8 

0.4 

0.1 

0.1 

0.3 

0.6 

0.3 

2 

1.2 

0.6 

0.2 

0.2 

0.6 

1.0 

0.6 

3 

1.6 

0.8 

0.2 

0.3 

0.9 

1.5 

0.9 

4 

2.1 

1.1 

0.3 

0.4 

1.2 

2.0 

1.2 

WILMINGTON,  NORTH  CAROLINA. 

0.2  I 
0.3  I 
0.5 
0.7 

CHARLESTON,  SOUTH  CAROLINA. 


SAVANNAH  ENTRANCE,  GEORGIA. 


FERNANDINA,  FLORIDA. 


1.1 
1.3 
1.5 
1.6 
1.7 


0.3 
0.4 
0.4 
0.5 
0.5 


0.4 
0.4 
0.5 
0.5 
0.6 


1.2 
1.4 
1.7 
2.0 
2.2 


2.1 
2.6 
3.1 
3.6 
3.9 


1.8 
2.2 
2.6 
3.0 
3.3 


0.9 
1.2 
1.4 
L7 
1.9 


KEY  WEST,  FLORIDA. 


0.1 

0.1 

0.1 

0.2 

0.5 

0.5 

0.2 

0.2 

0.1 

0.1 

0.4 

0.9 

0.9 

0.3 

0.3 

0.1 

0.2 

0.6 

1.3 

L2 

0.4 

0.2 
0.3 
0.4 
0.5 
0.5 


0.1 
0.1 
0.2 


0.3 
0.4 
0.5 
0.5 
0.6 


0.6 
0.8 


1.1 

1.0 

0.5 

0.1 

0.1 

0.8 

L3 

1.2 

0.6 

0.2 

0.3 

LO 

1.5 

1.4 

0.7 

0.3 

0.3 

1.2 

0.3 
0.4 


0.1 

0.2 

0.5 

0.1 

0.5 

LO 

0.2 

0.8 

L6 

0.3 

1.2 

2.3 

1.0 
1.3 
L6 
L9 
2.1 


8 


Feei,         Feei, 


2.8 

1.8 

LI 

0.5 

1.9 

3.5 

4.3 

2.8 

2.0 

L2 

0.6 

2.1 

3.8 

4.9 

2.9 

2.2 

L3 

0.6 

2.3 

4.0 

5.6 

1.3 
1.6 


1.5 
1.8 
2.1 


0.5 
0.8 


0.9 
L7 
2.6 
3.5 


3 

L4 

0.6 

.  0.2 

0.2 

0.6 

L4 

1.6 

0.7 

0.3 

0.2 

LO 

L9 

4 

1.8 

0.8 

0.2 

0.2 

0.9 

1.8 

2.1 

LI 

0.3 

0.3 

1.3 

2.3 

5 

2.1 

LO 

0.2 

0.3 

1.2 

2.3 

2.6 

L4 

0.4 

0.4 

L5 

2.7 

6 

2.4 

.  LI 

0.3 

0.4 

1.5 

2.7 

3.1 

1.8 

0.5 

0.5 

1.7 

3.2 

7 

2.7 

L3 

0.4 

0.5 

1.8 

3.2 

3.6 

2.1 

0.6 

0.6 

L9 

3.6 

4 

2.3 

1.2 

0.4 

0.3 

L4 

2.2 

2.5 

L5 

0.4 

0.3 

1.0 

2.2 

5 

2.5 

1.3 

0.4 

0.4 

1.4 

2.4 

2.7 

1.5 

0.4 

0.4 

1.2 

2.5 

6 

2.9 

1.4 

0.4 

0.4 

L5 

2.9 

3.0 

L6 

0.5 

0.4 

L5 

3,0 

7 

3.2 

1.6 

0.4 

0.5 

L7 

3.3 

3.3 

L7 

0.6 

0.5 

L9 

3.6 

8 

3.6 

1.7 

0.4 

0.5 

1.8 

3.8 

3.6 

1.8 

0.6 

0.6 

2.2 

4.1 

9 

4.0 

L8 

0.5 

0.6 

L9 

4.2 

3.9 

2.0 

0.7 

0.7 

2.6 

4.6 

L9 
2.4 
3.0 
3.5 
3.8 


Range 

of 
Tide. 


FeeL 


5 
6 


2 
3 


2 
3 

4 


1 

9 


1 

2 
3 

4 


3 

4 
5 
6 


4 
5 
6 
7 
8 
9 


4 
5 
6 
7 
8 


0.1 

0.1 

0.4 

1 

0.1 

0.2 

0.9 

2 

0.2 

0.4 

L4 

3 

J 
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1  Firr 

finding  the  height  of  the  sea  or  tide  at  any  intermediate  hour  between  High  and  Law 

Water, 

Subtract  from  height  of  High  Water. 

Hours  b 

Add  to  height  «f  Low  Water. 

Range 

of 
Tide. 

Hours  before  High  Water. 

Hours  after  High  Water. 

efore  Low  Water. 

Hours  after  Low  Water. 

Range 

of 
Tide. 

S 

1 

2     •;      1 

1 

• 

2 

3 

3 

2 

1 

■  1       '        1 

2 
FM. 

3 

FreU 

Ftei. 

Ftd. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet.     !     Feet. 

» 

Jffert. 

Feet. 

Feet. 

Feet. 

GALVESTON,  TEXAS. 


1 
1 


0.4 

0.2 

0.1 

0.1 

0.2 

0.3 

0.3 

0.2 

0.1 

0.1 

0.2 

0.4 

0.5 

0.3 

0.1 

0.1 

0.3 

0.4 

0.4 

0.2 

0.1 

0.1 

0.3 

0.4 

0.6 

0.3 

0.1 

0.1 

0.3 

0.5 

0.5 

0.3 

0.1 

0.1 

0.3 

0.5 

0.6 

1 

0.4 

0.1 

0.1 

0.3 

0.5 

0.5 

0.3 

0.1 

0.1 

0.3 

0.6 

i 

1 

IJ 

2 


EXAMPLE  ILLUSTRATING  THE  USE  OF  TABLE  2. 
1.  Required,  the  height  of  tide  at  Boston,  Massachusetts,  at  7  a.  m.,  on  a  day  when  the  nearest  predicted  tides  are  as  follows: 


Low  water. 

Time.         Height. 

6h  07m.       —0.6  ft. 


High  water. 
Time.         Height, 
llh  22m.        11.2  ft. 


The  given  time,  7  a.  m.,  is  about  2  hours  a/ter  low  water,  and  the  range  of  tide  in  this  case  is  11.8  feet.  Entering  Table  2  for 
Boston,  2  hours  after  low  water,  for  the  range  11.8  feet  (interpolating  between  11  and  12  feet),  we  find  3.3  feet,  which,  added  to 
-0.6  foot,  the  height  of  low  water,  gives  2.7  feet  as  the  height  required. 

2.  Required,  the  height  of  tide  at  New  Yorlc,  New  York,  at  6:15  a.  m.,  on  a  day  when  the  nearest  predicted  tides  are  as  follows: 


High  water. 
Time.         Height. 
8h  29m.         4.4  ft. 


Low  water. 
Time.         Height. 
9h  61m.         0.1  ft. 


The  given  time,  6:15  a.  m.,  is  about  2|  hours  after  high  water,  and  the  range  of  tide  in  this  case  is  4.3  feet.    Entering  Table  2  for 
New  Yorlc,  2|  hours  after  high  water,  for  the  range  4.3  feet  (interpolating  between  2  and  8  hours  and  between  4  and  5  feet),  we  , 
And  1.8  feet,  which,  subtracted  from  4.4  feet,  the  height  of  high  water,  gives  2.6  feet  as  the  height  required.  | 

3.  Required,  the  height  of  the  tide  at  Charleston,  South  Carolina,  at  8:80  p.  m.,  on  a  day  when  the  nearest  predicted  tides  are 

as  follows: 

Low  water.  High  water. 

Time.         Height  Time.         Height, 

llh  28m.  0.0.  17h  52m.         5.0  ft. 

The  given  time,  8:80  p.  m.,  is  about  2^  hours  b^ore  high  water,  and  the  range  of  tide  is  5.0  feet.  Entering  Table  2  for 
Charleston,  2}  hours  before  high  water,  for  the  range  5.0  feet  (interpolating  between  2  and  3  hours),  we  find  1.8  feet,  which, 
subtracted  from  5.0  feet,  the  height  of  high  water,  gives  8.7  feet  as  the  height  required. 
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TABLE  2  A.— HEIGHT  OF  THE  TIDE  AT  ANY  TIME. 


Fbr  extending  ih4 

f  app 
liffere 

lication  of 

Table  e  B  to  the  hei 
n  the  times  of  the  tide 

Ight  of  the  tide  at  any  time. 

1 

Duration  of  rise  or  fall.— that  Is,  the  d 

DC<i  betwee 

s  on  either  side  of  the  time  for  which  the  height 

1 

h.m. 

. 

is  required. 

1 

h.m. 

h.  fn.  h.  tn. 

h.m. 

h.  m. 

A.m. 

h.m. 

h.m.  h.vi.  h.fn.  h.m.  h.m. 

1         1 

h.  171.    h.  771.    h.  771.    h.  771.    h.  771.    A.  7M.    A.  771. 

A.7n. 

2  80    3  00 

1 

8  30 

4  00 

4  30    500 

5  30 

600    700    800,900  10  00 

1 

11  00  12  00  13-00  14  00  15  00  16  00  17  00 

1 
1 

The  Ubular 

value 
0  06 

s  are  the  top  anoixnent  for  entering  Tal 

Ae  2  B. 
002    002 

« 

0  05 

1                  1 
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004 
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• 
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0  21    0  19    0  17  '  0  16 

0  13   0  12 
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005 
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1 

0  20 

,  0  50  1  0  41  >  0  35    0  31 
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&060Q6 

007 

0  20 

0  25 

1  02    0520  44    0  39 

1 

035    0  81,028    026    0220  19 

0  17  .  0  16  1  0  14    0  13 

0  12  ,  0  11  ,  0  10  .  0  10  :  0  09 

1 

0  » 

B 

030 

1 
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EXPLANATIOX  OF  TABLES  9  A  AND  9  B. 
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It  becomes  drolrable  to  use  Tal.k  2  A  Inrfore  rnt«-rinfr  Tst>Ie  *  B. 
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Table  2  A,  argumenU  16h.  .37m.  and  6h.  02m.,  gives  Ih.  63m. 
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TABLE  2  B.— HEIGHT  OF  THE  TIDE  AT  ANY  TIME. 
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2.0 


0.0 
0.1 
0.1 
0.2 
0.2 

0.3 
0.8 
0.3 
0.4 
0.4 

0.6 
0.5 
0.5 
0.6 
0.6 

0.7 
0.7 
0.8 
0.8 
0.8 

0.9 
0.9 
1.0 
1.0 
1.1 

1.1 
1.1 
1.2 
1.2 
1.8 

1.3 
1.4 
1.4 
1.4 
1.5 

1.5 
1.6 
1.6 
1.7 
1.7 

1.7 

1.8 
1.8 
1.9 
1.9 

2.0 
2.0 
2.0 
2.1 
2.1 


I 


2.4 
2.4 
2.4 
2.5 
2.5 

2.6 
2.6 
2.7 
2.7 
2.8 


0.1 
0.1 
0.2 
0.2 
0.3 

0.8 
0.4 
0.4 
0.5 
0.6 

0.6 
0.7 
0.7 
0.8 
0.8 

0.9 
0.9 
1.0 
1.0 
1.1 

1.2 
1.2 
1.3 
1.8 
1.4 

1.4 
1.5 
1.5 
1.6 
1.6 

1.7 
1.8 
1.8 
1.9 
1.9 

2.0 
2.0 
2.1 
2.1 
2.2 

2.2 
2.3 
2.4 
2.4 
2.5 

2.5 
2.6 
2.6 
2.7 
2.7 

2.8 
2.9 
2.9 
3.0 
3.0 

3.1 
3.1 
3.2 
3.2 
3.3 

3.3 
3.4 
3.5 
3.5 
3.6 


0.1 
0.2 
0.3 
0.3 


0.4 
0.5 
0.6 
0.6 
0.7 

0.8 
0.8 
0.9 
1.0 
1.0 

1.1 
1.2 
1.2 
1.8 
1.4 

1.4 
1.5 
1.6 
1.7 
1.7 

1.8 
1.8 
1.9 
2.0 
2.1 

2.1 
2.2 
2.3 
2.3 
2.4 

2.6 
2.5 
2.6 
2.7 
2.7 

2.8 
2.9 
2.9 
3.0 
3.1 


3.6 
3.6 
3.6 
3.7 

3.8 

3.8 
3.9 
4.0 
4.0 

;  4-1 

,  4.2 
'  4.3 
I  4.3 
I  4.4 
4.5 


Jt- 
0.1 

0.2 

0.3 

0.8 

O.Ar 

0.5 
0.6 
0.7 
0.8 
0.8 

0.9 
1.0 
1.1 
1.2 
1.8 

1.3 
1.4 
1.6 
1.6 
1.7 

1.8 
1.8 
1.9 
2.0 
2.1 

2.2 
2.3 
2.3 
2.4 
2.5 

2.6 
2.7 
2.8 
2.8 
2.9 

3.0 
3.1 
3.2 
3.8 
3.3 

3.4 
3.5 


0.2 
0.3 
0.4 
0.6 


0.6 
0.7 
0.8 
0.9 
1.0 

1.1 
1.2 
1.8 
1.4 
1.5 

1.6 
1.7 
1.8 
1.9 
2.0 

2.1 
2.2 
2.8 
2.4 
2.5 

2.6 
2.7 
2.8 
2.9 
3.0 

3.1 
3.2 
3.3 
3.4 
3.5 

3.6 
3.7 
8.8 
8.9 
4.0 

4.1 
4.2 


3.6  4.3 

3.7  4.4 

3. 8  4. 5 


3.9 
3.9 
4.0 
4.1 
4.2 

4.3 
4.4 
4.4 
4.5 
4.6 

4.7 
4.8 
4.9 
4.9 
6.0 

6.1 
5.2 
5.3 
5.4 

5.4 


I 


4.6 
4.7 

4.8 
4.9 
5.0 

5.1 
5.2 
5.3 
5.4 
5.5 

5.6 
5.7 
5.8 
5.9 
6.0 

6.1 
6.2 
6.3 
6.4 
6.5 


ft- 

ft- 

0.1 

0.1 

0.2 

0.8 

0.4 

0.4 

0.5 

0.6 

0.6 

0.7 

0.7 

0.8 

0.8 

1.0 

0.9 

1.1 

1.1 

1.2 

1.2 

1.4 

1.8 

1.5 

1.4 

1.6 

1.5 

1.8 

1.6 

1.9 

1.8 

2.0 

1.9 

2.2 

2.0 

2.8 

2.1 

2.4 

2.2 

2.6 

2.3 

2.7 

2.5 

2.9 

2.6 

8.0 

2.7 

8.1 

2.8 

8.3 

2.9 

3.4 

8.1 

3.5 

3.2 

8.7 

8.8 

8.8 

8.4 

8.9 

3.6 

4.1 

8.6 

4.2 

3.8 

4.8 

3.9 

4.5 

4.0 

4.6 

4.1 

4.8 

4.2 

4.9 

4.3 

5.0 

4.5 

6.2 

4.6 

6.3 

4.7 

5.4 

4.8 

6.6 

4.9 

5.7 

5.0 

5.8 

5.2 

6.0 

5.8 

6.1 

5.4 

6.2 

5.6 

6.4 

5.6 

6.5 

5.8 

6.7 

5.9 

6.8 

6.0 

6.9 

6.1 

7.1 

6.2 

7.2 

6.3 

7.3' 

6.5 

7.5 

6.6 

7.6 

6.7 

7.7 

6.8 

7.9 

6.9 

8.0 

7.0 

8.1 

7.2 

8.3 

7.3 

8.4 

7.4 

8.6 

7.5 

8.7 

7.6 

8.8 

A 

0.2 
0.3 
0.5 
0.6 
0.8 

0.9 
1.1 
1.2 
1.4 
1.6 

1.7 
1.9 
2.0 
2.2 
2.3 

2.5 
2.6 
2.8 
2.9 
8.1 

3.8 

3.4 

8.6^ 

8.7 

8.9 

4.0 
4.2 
4.8 
4.5 
4.6 

4.8 
.  5.0 
6.1 
6.8 
5.4 

5.6 
6.7 
6.9 
6.0 
6.2 

6.3 
6.5 
6.7 
6.8 
7.0 

7.1 
7.3 
7.4 
7.6 
7.7 

7.9 

8.0 
8.2 
8.4 
8.5 

8.7 
8.8 
9.0 
9.1 
9.3 

9.4 
9.6 
9.8 
9.9 
10.1 


Jt- 

A 

^-    . 

0.2 

0.2 

0.2 

0.3 

0.4 

0.4. 

0.5 

0.6 

0.6 

0.7 

0.8 

0.9 

0.9 

1.1 

M.l 

1.0 

1.2 

1.3 

1.2 

1.4 

1.5 

1.4 

1.6 

1.7 

1.6 

1.8 

1.9 

1.7 

1.9 

2.2 

1.9 

2.1 

2.4 

2.1 

2.8 

2.6 

2.3 

2.6 

2.8 

2.4 

2.7 

8.0 

2.6 

2.9 

3.2 

2.8 

3.1 

3.5 

3.0 

8.3 

3.7 

3.1 

3.5 

3.9 

8.3 

8.7 

4.1 

8.5 

3.9 

4.3 

8.7 

4.1 

4.5 

8.8 

4.3 

4.7 

4.0 

4.5 

5.0 

4.2 

4.7 

5.2 

4.4 

4.9 

6.4 

4.5 

6.1 

5.6 

4.7 

6.3 

5.8 

4.9 

6.5 

6.0 

8.1 

5.7 

6.3 

5.2 

5.8 

6.6 

5.4 

6.0 

6.7 

6.6 

6.2 

6.9 

5.8 

6.4 

7.1 

5.9 

6.6 

7.3 

6,1 

6.8 

7.6 

6.3 

7.0 

7.8 

6.5 

7.2 

8.0 

6.6 

7.4 

8.2 

6.8 

7.6 

8.4 

7.0 

7.8 

8.6 

7.2 

8.0 

8.8 

7.3 

8.2 

9.1 

7.5 

8.4 

9.3 

7.7 

8.6 

9.5 

7.9 

8.8 

9.7 

8.0 

9.0 

9.9 

8.2 

9.2 

10.1 

8.4 

9.4 

10.4 

8.6 

9.6 

10.6 

8.7 

9.7 

10.8 

8.9 

9.9 

11,0 

9.1 

10.1 

11.2 

9.3 

10.3 

11.4 

9.4 

10.6 

11.6 

9.6 

10.7 

11.9 

9.8 

10.9 

12.1 

10.0 

11.1 

12.3 

10.1 

11.3 

12.5 

10.3 

11.5 

12.7 

10.5 

11.7 

12.9 

10.7 

11.9 

13.2 

10.8 

12.1 

13.4 

11.0 

12.3 

13.6 

11.2 

12.5 

13.8 

11.4 

12.7 

14.0 

ft- 

0,2 
0.5 
0.7 
0.9 
1.2 

1.4 
1.7 
1.9 
2.1 
2.4 

2.6 
2.8 
8.1 
8.3 
8.6 

8.8 
4.0 
4.3 
4.5 
4.7 

5.0 
5.2 
5.4 
5.7 
6.9 

6.2 
6.4 
6.6 
6.9 
7,1 

7,3 
7,6 
7.8 
8.0 
8.8 

8.6 
8.8 
9.0 
9.2 
9.5 

9.7 

9.9 

10.2 

10.4 

10.7 

10.9 
11.1 
11.4 
11.6 
11.8 

12.1 
12.8 
12.5 
12.8 
13.0 

18.3 
18.5 
18.7 
14.0 
14.2 

14.4 
14.7 
14.9 
15.1 
15.4 


0.3 
0.5 
0.8 
1.0 
1.3 

1.5 
1.8 
2.1 
2.3 
2.6 

2.8 
3.1 
.3.4 
8.6 
3.9 

4.1 
.4.4 
4.6 
4.9 
6.2 

6.4 
5.7 
5.9 
6.2 
6.4 

6.7 
7.0 
7.2 
7.5 
7.7 

8.0 
8.2 
8.5 
8.8 
9.0 

9.3 

9.5 

9.8 

10.1 

10.3 

10.6 
10.8 
11.1 
11.3 
11.6 

11.9 
12.1 
12.4 
12.6 
12.9 


13.1 
13.4 
13.7 
13.9 
14.2 


14. 
14. 
15. 
15. 
15. 


15.7 
16.0 
16.2 
16.5 
16.8 


ft- 

0.5 

5C 

1.0 
1.5 

SB 

3 
«5 

2.0 

n 

2.5 

o 

r* 

^^ 

3.0 

Q. 

8.5 

4.0 

C 
►I 

4.5 

p» 

5.0 

re 

a 

5.5 

6.0 
6.5 
7.0 
7.5 

8.0 
8.5 
9.0 
9.5 
10.0 

10.5 
11.0 
11.5 
12.0 
12.5 

13.0 
13.5 
14.0 
14.5 
15.0 

15.5 
16.0 
16.5 
17.0 
17.5 

18.0 
18.5 
19.0 
19.5 
20.0 


re 

re 

re 


3* 

re 


!r 


9 

3 


20.5 

M^ 

21.0 

re 

21.5 

X 

22.0 

Z. 

22.5 

re 

23.0 

r» 

23.5 

re 

24.0 

r* 

24.5 

¥m 

25.0 

re 

25.5 

•1 

26.0 

26.5 

27.0 

=r 

27.5 

«-► 

r; 

28.0 

— 

2S.5 

re 

29.0 

% 

29. 5 

30.0 

X 

-1 

30.5 

re 

31.0 

c 

31.5 

•I 

re 

32.0 

^ 

32. 5 


The  above  table  was  computed  for  tides  having  periods  of  rise  and  fall  each  equal  to  one-qunrterof  a  lunar dav,  or  aljout 
6>»  18".    Table  2  A  has  been  made  to  extend  the  application  of  this  table  to  nearly  all  kinds  of  tides,  except  river  tides. 
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TABLE  3.— TIDAL  DIFFERENCES. 


s 


1 

2 
3 

4 

5 
6 
7 

8 


9 
10 
11 
12 


13 
14 
15 
16 


17 
18 
19 
20 
21 


22 


28 
29 
30 
81 
32 

88 
34 
36 
86 
37 


38 
39 
40 


43 
44 
45 
46 
47 
48 
49 


Station. 


NORTH  AMERICA  (Arctic 
Regions). 

arctic  archipelago. 


Herschel  Island 

Bay  of  Mercv 

Prince  of  Wales  Strait. 
Winter  Bay 


Bridport  Inlet,  Dealy  Island 

Northumberland  Sound 

Refuge  Cove,  Wellington  Channel. 
Griffiths  Island,  Barrow  Strait 


Beechey  Island,  Barrow  Strait 
Port  Leopold,  Barrow  Strait... 
Port  Kennedy,  Bellot  Strait... 
Fury  and  Hecla  Strait 


HUDSON  BAY. 


Marble  Island . 
Port  Churchill 
York  Factory. 


W&steooLgt. 


Frederiksdal 
Nennortalik. 
Julianshaab . 
Arsuk 


23 
24 
26 
26 
27     Frederickshaab 


Geographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


North. 

o     / 

69  87 
74  10 

73  00 

74  60 

74  55 
76  52 
76  31 
74  86 


74  43 
73  60 
72  01 
69  26 


62  41 
58  46 
57  02 


Port  Laperri^re,  Digges  Island 62  84 


HDDeON  STRAIT. 

Port  Boucherville,  Nottingham  I 

StupartBay 

Ashe  Inlet 

Koksoak  River,  Ungava  Bay 

Port  Burwell,  Ungava  Bay 

CUMBERLAND  SOUND. 

Kingua  Fiord 

GREENLAND. 


63 

61 


62  33 
58  34 
60  26 


66  86 


60  01 
60  08 

60  42 

61  12 

62  00 


Godthaab 64 

Holsteinboig , 

W'hTftleflsh  Islands , 

Godthavn,  Disco  Island , 

Uperni  vik , 


12 

67  00 

68  60 

69  16 
Tl  50 


North  Star  Bay I  76  80 


Wolstenholm  Sound 

PortFoulke 

Rensselaer  Bay 

Thank  God  Harbor,  Polaris  Bay . . . . 

ORINNELL  LAND. 


Cape  Lawrence 

Fort  Conger,  Discovery  Harbor. 
Cape  Sheridan 


JAN  MA  YEN. 

41  ,  Mary  Muss  Bay 


ICELAND. 


42     Reikiavik 


GREENLAND. 


Eatt&xui. 


CapeBorgen 76  26 

Cape  Philip  Broke 74  65 

Pendulum  Island 74  40 

Jackson  Island 78  55 

Cape  Hold- with-Hope  ( Broer  Ruys) .  78  28 

Nubarbik 63  25 

Cape  Farewell 59  45 


76  83 

78  18 
78  37 
81  37 


81  21 

81  44 

82  25 


71  00 


64  12 


Longitude. 


12 
35 


Arc.   iTlme. 


West. 


138  65 
118  20 
116  00 
111  00 

108  47 
97  00 
92  10 
96  80 


92  00 
90  25 
94  15 
81  30 


91  10 
94  10 

92  32 
78  01 


77  28 
71  32 
70  36 
68  12 
64  46 


67  20 


44  84 

46  16 
46  64 

48  27 

49  37 

51  44 
53  42 
63  15 
53  28 
56  06 

68  60 
68  56 
78  00 
70  53 
61  44 


69  16 
64  44 
61  80 


828 


21  60 


18  02 

17  36 

18  30 
20  00 
20  30 

42  00 

43  56 


h.  m. 
9  16 
7  53 
7  44 
7  24 

7  15 
6  28 
6  09 
6  22 


6  OK 
6  02 
6  17 
6  26 


6  05 
6  17 
6  10 
6  12 


6  10 
4  46 
4  42 
4  33 
4  19 


4  29 


2  68 
9«1 

3  04 
3  14 
3  18 

8  27 
3  36 
3  33 
3  34 
8  44 


4 

4 
4 
4 
4 


36 
36 
52 
44 
07 


4  37 

4  19 
4  06 


034 


1  27 


1 
1 
1 
1 
1 
2 
2 


12 
10 
14 
20 
22 
48 
56 


Tidal  difTerences. 


Name. 


Madras 

Madras.... 
Madras.... 
Madras..., 

Charleston 
Melbourne 
Charleston 
Madras.... 

Charleston 
Charleston 
Charleston 
Charleston 

Brest 

Brest 

Brest 

Brest 

Brest 

Liverpool  . 
Liverpool  . 
Liverpool  . 
Sheemess  . 

Sheemess  . 


Ciuu4e8ton 

Charleston 

Charleston 

Charleston 

Charleston 

Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 

Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 
Charleston 


Page. 


Savannah  Entr 
Charleston  .... 
Madras 

Halifax 

Sheerness 


Halifax 

Halifax 

Nagasaki 

Nagasaki 

Nagasaki 

Madras 

Savannah  Entr 


I 


243 
243 
243 
243 

107 
227 
107 
243 


107 
107 
107 
107 


276 
276 
276 
275 


276 
807 
807 
307 
291 


291 


107 
107 
107 
107 
107 

111 
111 
111 
111 
111 

111 
111 
111 
111 
107 


111 
107 
241 


51 


291 


51 
51 
176 
175 
175 
243 
111 


Time. 


HW. 


LW. 


Local  time. 


h.  m. 

-  3  14 

-  8  12 

-  8  82 

-  6  47 

-♦-  6  21 
+10  24 
+  4  07 
(  -  807 


+  4  18 
4-365 
+  827 
-056 


+  022 

+  8  18 
+  727 
+  6  12 


6  18 
8  10 
2  66 
2  18 


-  8  28 


+  627 


+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


4  56 
2  17 
2  64 
1  84 
1  87 

002 

0  18 

1  27 

2  12 
4  13 


4 
4 
4 
6 
4 


22 
24 
89 
08 
27 


+  4  88 
+  3  47 
+  2  19 


+  8  27 


+  602 


+ 
+ 
+ 
+ 
+ 


4  02 
8  16 
8  17 
3  02 
47 
59 
89 


h.  fn. 
-3  15 

-  7  23 

-  8  13 

-  6  48 

+  688 
+10  15 
+  4  12 

-808 


+  4  20 
+  4  01 
+  832 
-060 


+  0  15 
+  8  10 
+  720 
+  6  02 


509 
8  48 
828 
260 
8  12 


+  688 


+ 

+ 

+ 

+ 
+ 
+ 
+ 


450 
2  14 
2  51 
1  31 
1  34 

006 
026 
1  20 
205 
4  07 

4  16 
4  10 
4  16 
464 
4  26 


+  4  31 
+  848 
+  2  18 


+  806 


+  6  16 


+  842 
+•2  62 
+  8  18 

2 

2 

2 

2 


+ 

+ 


58 
48 
02 
46 


Height. 


HW. 


LW, 


Mfan  Low 
Water  Sprin{f9, 


feet. 
-0.6 
-0.8 
0.0 
+0.8 

-L6 
-0.2 
-0.1 
+0.8 


-0.2 
-0.2 
-L6 
+2.0 


-6.7 
-8.6 
-6.7 
-9.4 


-6.2 
-L8 
+8.8 
+9.6 
+2.2 


+8.8 


+3.0 
+2.4 
+1.0 
+6.8 
+2.7 

+4.1 
+2.0 
-0.2 
-0.1 
+0.1 

-0.8 
-0.2 
+L8 
+2.5 
-0.4 


+5.0 

0.0 

-0.4 


-1.6 


-2.2 


-2.0 
-L6 
-LO 
0.0 
-0.4 
+L6 
-0.2 


feet. 

-0.1 

-0.2 

0.0 

0.0 

+0.4 
0.0 

+0.6 
0.0 


+0.6 
+0.6 
+0.4 
+0.9 


-0.9 
-0.4 
-0.9 
-1.2 


-0.8 
+0.2 
+L1 
+2.0 
+0.6 


+0.9 


Ratio 

of 
canges. 


+1.2 
+L2 
+L0 
+L6 
+1.2 

+1.4 
+1.2 
+L0 
+0.9 
+1.1 

+1.1 
+L0 
+1.4 
+1.6 
+0.8 


+2.0 

+0.8 

0.0 


0.0 


-0.2 


0.0 

0.0 

-0.2 

0.0 

0.0 

+0.2 

+L0 


0.80 
a67 
1.02 
1.29 

0.G0 

0.82 
0,86 
1.29 


0.^ 
0.83 
0.60 
1,19 


0.61 
0-78 
0,61 
0.46 


0.70 
0.90 
1.10 
1.36 
1.12 


L21 


1.83 
1.21 
0.96 
L69 
1.27 

L41 
1.13 
a84 
a86 
0.S6 

0.80 
0.81 
L05 
1.16 
0.75 


1.47 
0.8S 
0.81 


a& 


0.«b 


0.66 
a68 
0.86 
1.00 
0.96 
l.fiO 

o.ga 


AND  TIDAL  CONSTANTS. 
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Interval. 


Range  of  tide. 


1 
2 
3 
4 

5 
6 

7 
8 


9 
10 
11 
12 


43 
44 

45 
46 
47 
4« 
49 


I 


17 
18 
19 
20 
21 


22 


28 
29 
30 
31 
32 

33 
34 
35 
36 
37 


38 
39 
40 


41 


42 


HWI. 


Mean.  Tropic. 

1  ___ 

LWI.      HHWI.       LLWT. 


Mean    Spring ,  Neap    Jj^^^ 
(Mn).  ,   (Sg).     (Npf.    V^y 


h.   m.  I 
4  50 

12  20 : 

12  00 
1  20 

1  38 
12  20  ' 
11  50  1 

006  I 


11  66 

II  38 

11  10 

6  50 


13 

4  00 

14 

6  56 

15 

11  06 

16 

8  52 

t 

858 

750 

804 

8  42  ' 

904 


5  29   11  42 


23 

2  55 

9  10 

24 

5  33 

11  46 

25 

456 

11  09 

26 

6  15 

0  03 

27 

6  12 

000 

6  40 
6  20 
8  05 
8  50 
10  50 

10  58 

11  00 
11  14 

11  43 

12  14 


11  09 
11  34 
10  35 


1 

11  21 

5  10 

11  65 

11  10 

11  06 

10  50 

10  85 

6  20 

400  > 

1 

6 
4 
4 
4 
4 


43 
58 
53 
38 
23 


0  08 
10  18 


h.    tn. 

11  (Xi 

7  UO 

6  1  - 

7  40 

8  00 
6  10 
6  40 
620 


5  48 

6  29 
5  00 
0  40 


10  15 
0  45  , 
4  65 
2  89 


2  46 
1  37 

1  62 

2  30 
2  52 


0  27 

0  07 

1  62 

2  37 

4  38 

4  46 
4  40 

4  45 

5  23 
"5  68 


6  01 
5  20 
4  20 


607 


11  25 


h.  m. 

5  17(t 
12  51a 
12  25/1 

1  41/) 

1  596 
12  51a 
12  08a 

0  266 


12  14a 

11  50a 

11  24a 

7  00a 


3  59a 

6  56a 

II  04a 

8  50a 


8  52a 

7  46a 

8  Ola 

8  39a 

9  06a 


6  28a 


2  69a 

5  38a  ' 
.  5  Ola  1 

6  I9a 
6  16a 

6  4Ia 
6  22a 
8  07a 
8  62a 

10  56a 

11  06a 
11  07a 
11  20a 

11  49^1 

12  22a 


11  14a 
11  42a 
10  46a 


11  356 
6  13a 


12  Ola 
11  15a 
11  mi 
10  53/1 
10  38a 
6  26/( 
4  0.xt 


h.  m. 
12  086 
8  11a 

7  07« 

8  30a 

8  49a 
7  22a 

6  22a 

7  10a 


6  29a 
4  53/1 
4  18a 
0  10a 


10  18a  1 
0  476  I 
4  586  I 
2  436 


476 
406 
636 
316 
466 


I 


8  506 
11  256 
10  466 

-  0  15a 

-  0  20a 

0  13a 

-  0  09f  I 

1  34a 

2  19a 
4  31a 

4  87a 


4  32a 

4  38a 

5  16/1 
5  49a 


4  65a 

6  11a 
4  06a 


6  076 


11  24a 


6  41a 
4  56a 
4  52a 
4  37a 
4  22a 
0  19a 
9  506 


Feet. 
1.8 
1.5 
2.3 
2.9 

3.1 
1.4 
4.4 
2.9 


4.3 
4.3 
3.1 
6.2 


8.9 

11.5 

8.9 

6.6 


10.2 
19.2 
23.5 
28.9 
16.1 


1149a!   16.9 


6.9 
6.3 
5.1 

8.8 
6.6 

9.5 
7.6 
6.7 

5.8 
5.8 

5.4 
5.5 
7.1 
7.8 
8.9 


9.9 
4.3 
1.9 


2.8 
11.5 


2.4 
2.9 
5.3 
6.2 
6.9 
3.6 
6.5 


Feet. 
2.3 
2.0 
8.0 
3.8 

4.0 
1.8 
6.7 
3.8 


5.6 
6.6 
4.0 
8.0 


12.0 

15.5 

12.0 

9.0 


13.-5 
25.1 
31.2 
38.5 
19.7 


21.0 


3.1 
3.7 
6.7 
7.9 
7.6 
4.9 
7.5 


9.4 
8.6 
7.0 
12.0 
9.0 

12.5 

10.0 

7.5 

7.6 

8.0 


v.o 
7.6 
9.9 
10.8 
5.4 


13.8 
5.9 
2.6 


3.7 
14.6 


Feet. 
1.2 
1.0 
1.5 
1.9 

2.0 
0.9 
2.8, 
1.9 


2.8 
2.9 
2.1 
4.2 


5.1 
6.6 
6.1 
8.8 


6.1 
12.3 
14.4 
17.6 

9.8 


9.8 


8.8 
8.4 

2.8 
4.8 
8.6 

6.0 
4.8 
3.6 
3.7 
3.0 

2.9 
2.9 
3.7 
4.1 
2.0 


5.1 
2.2 
1.0 


1.9 


8.4 


1.8 
2.1 
8.9 
4.5 
4.3 
2.0 
8.0 


Feet. 
2.9 
2.5 
3.5 
4.3 

4.5 
2.4 
6.1 
4.3 


6.0 

6.8 
4.4 
8.0 


8.8 

10.9 

8.3 

6.2 


9.8 
18.7 
22.3 
28.6 
14.6 


16.1 


7.4 
6.7 
5.5 
9.3 
7.1 

9.9 
7.9 
6.0 
6.0 
6.0 

5.6 
6.6 
7.4 
8.0 
3.8 


10.1 
4.1 
1.8 


2.9 


12.6 


8.0 
8.5 
6.2 
7.2 
6.9 
3.9 
5.9 


Tropic  ( 

diurnal 

iiUHiunlity. 

!              1 

HWQ. 

LWQ. 

Feet. 

Feet. 

1.6 

0.9 

1.5 

0.8 

1.8 

1.0 

2.0 

l.I 

2.1 
1.4 
2.6 
2.0 


2.5 
2.6 
2.2 
3.1 


0.4 
0.4 
0.4 
0.3 


€.3 
0.8 
0.6 
0.6 
1.4 


1.8 


2.1 
2.0 
1.8 
2.3 
2.0 


I 


2.0  I 

1.8 

1.6 

1.6 

0.7 

0.6 
0.6 


0. 
0. 


0.5 


0.9 
0.6 
0.4 


0.1 


0.4 


0.2 
0.2 
0.3 
0.3 
0.3 
1.5 
1.8 


I.l 
0.8 
1.4 
1.1 


1.4 
1.0 
0.8 
1.1 


0.2 
0.2 
0.2 
0.2 


0.9 
1.4 
1.4 
1.5 
0.2 


1.6 


0.5 
0.5 
0.4 
0.6 
O.b 

0.4 
0.3 
0.8 
0.3 
0.6 

0.6 
0.6 
0.7 
0.7 
0.5 


0.8 
0.5 
0.8 


0.6 


1.2 


0.6 
0.6 
0.8 
0.9 
0.9 
0.4 
0.5 


Diurnal  wave     ^^*^'*"  ^^  ^^^'^^ 
uiumai  wave,  above  plane  of— 


Tropic 
HW 

inter- 
val. 


h.  m. 


Tropic    Predie- 
range.  .  tions. 


13  51 
13  00 


6  80 


8  42 
8  44 
8  12 


6  26 


7  07 


14  24 


6  00 


Feet. 


1. 
1. 
2. 
2. 

2. 
1. 
2. 


8 
7 
I 
3 

4 
6 
9 


2.3 


2.8 
2.7 
2.3 
8.8 


0.4 
0.4 
0.4 
0.4 


1.0 
1.6 
1.5 
1.7  I 

1.4  , 


2.0 
1.8 
1.6 
1.6 
0.8 

0.9 
0.9 
1.0 
1.0 
0.7 


1.2 
0.8 
0.5 


0.6 


1.3 


0.6 
0.6 
0.8 
0.9 
0.9 
1.5 
1.9 


3. 
3. 
5. 
5. 


1.6 
1.8 
3.4 
4.0 
3.8 
2.4 
8.8 


Tropic 
LLW. 


Varia- 

liuii  of 

I  he  com- 

pans. 


Feet. 
1.2 
1.0 
1.6 
1.9 

2.0 
0.9 
2.8 
1.9 


2.8 
2.8 
2.0 
4.0 


6.0 
7.8 
6.0 
4.5 


6.8 
12.6 
15.6 
19.2 

9.8 


I 


2.8        10.6 


2.1 

4.7 

2.0 

4.8 

1.8 

8.6 

2.4 

6.0 

2.0 

4.6 

6.2 
5.0 
3.8 
3.8 
4.0 


2.7 


6.9 
3.0 
1.8 


1.8 


7.2 


Feet. 
1.3 
1.2 
1.6 
1.9 


EoHt. 

I      ° 

>  43.0 

90.0 

90.0 

1-20.0 


2. 1  136. 0  E. 

1.1  158.0  \V. 

2.8  139.0  W. 

1.9  148.  OW. 


2.8 
2.5 
1.9 
3.6 


4. 
4. 
4. 
8. 


5.0 

9.5 

11.3 

14.4 

7.1 


8.0 


West. 

137.0 

127.0 

134.0 

81.5 


East. 

4.6 
10.0 

7.0 
44.0  W.l 


West. 

48.0 
49.0 
52.0 
42.0 
49.0 


66.6 


8.3 
3.0 
2.5 
4.3 
8.2 

4.5 
3.6 
2.6 
2. 6 
2.8 

2.6 
2.6 
3.4 
3.9 
2.0 


46.5 
47.0 
48.0 
49.5 
51.5 

56.5 
62.0 
&(.0 
64. 5 
76.0 

97.0 

97.5 

107.0 

105.0 

96.0 


4.8  ia5.0 
2.1  '  99.0 
0.9     95.0 


1.6     28.0 


6.3     35.5 


1.5 
1.8 
3.2 
3.7 
3.6 
1.7 
2.6 


38.6 
38.0 
37.5 
39.0 
39.0 
49.5 
46.0 
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TABLE  3. -TIDAL  DIFFERENCES 


i  0^ 

■I 

s 


45 
tG 
47 

48 
49 

50 
51 
52 
53 
54 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 


17 
18 
19 
20 
21 

22 
23 
24 

25 
26 


27 
28 
29 
30 
31 
32 

33 

34  ' 

35  i 

36 

37  j 

38  ' 

39  ' 
40 
41 
42 
48 
44 


Station. 


NORTH  AMERICA  (East  Coast). 

LABRADOR. 

Eclipse  Harbor 

Nacnvak  Bay 

Nain  

Hopedale  Harbor 

Indian  Harbor 

Independent  Harbor 

Indian  Tickle 

Seal  Islands 

Venison  Tickle 

Occasional  Harbor 

Fishing  Ship  Harbor : 

Spear  Harbor 

St.  Lewis  Sound 

Chateau  Bay,  Strait  of  Belle  Isle .. 

Red  Bay,  Strait  of  Belle  Isle 

Forteau  Bay,  Strait  of  Belle  Isle  .. 

NEWFOVNDLAyD. 

East  coast. 


PlstoletBay 

Hare  Bay 

Canada  Bay 

Cat  Head,  White  Bay 

Fortune  Harbor,  Notre  Dame  Bay. 


Fogo  Harbor 

Barrow  Harbor,  Bonavista  Bay 
Hearts  Content.  Trinity  Bay  . . . 
Grace  Harbor,  Conception  Bay. 
St.  Johns 


(ieogruphic  pt^sitii'ii. 


SiHudtird  port  for 
reference. 


Lati- 
tude. 


yorth. 

O       I 

59  50 
59  05 
56  34 
55  25 
54  30 

53  51 
53  34 
53  14 
52  58 
52  40 

52  36 
52  26 
52  19 
52  00 
51  45 
51  -27 


Sou^A  coojA, 


Cape  Race 

Trepassey  Harbor 

St.  Mary  Harbor,  St.  Mary  Bay. 
Cape  St.  Mary,  Placentia  Bay . . 
Woody  Island,  Placentia  Bay  . , 
Burin  Harbor,  Placentia  Bay... 


Great  Laun , 

St.  Pierre  Island 

Brunet  Islands , 

Grand  Bank  Harbor.  Fortune  Bay.. 
Grand  le  Pierre  H.,  Fortune  Bay... 
Breton  Harbor,  Fortune  Bay 


Hermitage  Cove 
Rencontre  Bay . , 

La  Hune  Bay 

Burgeo  Islands . . 
La  Poile  Bay  . . . . 
Port  Basque 


51  32 
51  17 
50  45 
50  08 
49  32 

49  44 
48  40 
47  53 
47  42 
47  34 


46  39 
46  43 
46  55 

46  50 

47  47 
47  02 

46  56 

46  47 

47  16 
47  06 
47  09 
47  30 

47  32 
47  87 
47  33 
47  36 
47  40 
47  36 


W^  cofuft. 
Gulf  of  St.  Laicrfjiee. 


Codrov  Road '  47  53 

St.  George  Harbor i  48  28 


Frenchman  Cove,  Bay  of  Islands 

Bonne  Bay 

Cowhead  Harbor 


49  00 
49  34 
49  55 


Hawke  Harbor 50  37 

Port  au  Choix 50  44 

Good  Bay 50  48 

Castors  Harbor.  St.  John  Bay 50  54 

St.  Genevieve  Bay 51  09 

yUEBEC. 

Gulf  of  St.  Laurence. 


55  Belles  Amour  Bay 51  27 

56  Mistanoque  Harbor 51  16 

57  .\ntrobus  Island 50  83 

58  Wa pi  tagun  Harbor 50  12 


Longitude. 


Arc.     Time 


I 


West. 


64  10 
63  20 
61  44 
60  20 
57  30 

56  55 
56  00 
55  42 
55  46 
55  47 


55  45 
55  38 
55  44 

55  53 

56  26 
56  23 


57  26 

58  12 

59  17 

60  01 


h.  m 
4  17 


7  I 


65  45 

55  56 

56  08 
56  41 
55  15 

54  16 
53  86 
53  23 
53  13 

52  42 


63  07 
53  88 

53  85 

54  12 

54  13 

55  11 

55  33 

56  09 
55  55 
55  44 

54  46 

55  47 

55  55 

56  37 

56  50 

57  37 

58  23 

59  07 


59  24 

68  21 
58  09 
57  57 
57  47 

57  12 
57  21 
57  12 
56  57 
66  48 


4 
4 
4 
3 


13 
07 
01 
50 


8  48 
8  44 
3  43 
343 
3  43 


3  43 
3  43 
3  43 
44 
46 
46 


3 
8 
8 


3  43 
3  44 

8  45 
3  47 
8  41 

8  37 
334 
8  34 
838 
8  81 


8  32 
8  34 
3  34 
37 
37 
41 


3 
8 
3 


3  42 
3  45 
8  44 
8  43 
8  89 
3  43 

3  44 
8  46 
8  47 
3  60 
8  64 
866 


3  58 
3  53 
3  53 
3  52 
3  51 


3  49 

3  48 
8  47 


Name. 


Charleston  . 
Charleston  . 
Sandy  Hook 
Sandy  Hook 
Sandy  HooJc 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
St.  Johns . . . 
St.  Johns... 
Halifax  .... 
Halifax.... 
Halifax.... 


Halifax 
Halifax 
Halifax 
Halifax 
Halifax 

3  49  I  Halifax 
3  49  Halifax 
Halifax 
Halifax 
Halifax 


8  60 
8  53 
8  57 
4  00 


Tidal  difTerencei*. 


St.  Johns . . . 
Sandy  Hook 
Sandy  Hook 
St.  Johns .  . 
St.  Johns ... 

St.  Johns . . . 
St.  Johns... 
St.  Johns . . . 
St.  Johns . . . 
St.  Johns . . . 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 


Halifax 
Halifax 
Halifax 
Halifax 


Page. 


107 
107 

83 
83 
83 

83 
83 
83 
88 
83 

83 
47 
47 
51 
51 
51 


47 
88 
83 
47 
47 

47 
47 
47 
47 
-47 


83 
88 
83 
83 
S3 
83 

83 

83 
83 
83 
83 
83 

83 
83 
83 
83 
83 
83 


51 
51 
51 
51 
51 

51 
51 
51 
51 
51 


51 
61 
51 
51 


Time. 


Height. 


HW. 

LW. 

HW.      LW. 

Mtan  Line 

Local  time. 

WaterSpringti. 

h.  m. 

h.  m. 

fict.      feci. 

+013 

+0  16 

-0.8     +0.6 

-0  47 

-0  44 

-0. 6     +0. 7 

-0  38 

-0  87 

+0.9     +0.8 

-t2  03 

-2  07 

+1.2  \  +0.8 

-1  28 

-1  27 

+1.4     +0.8 

-0  53 

-0  57 

+0.4 

+0.7 

-1  06 

-1  10 

+0.6 

+0.7 

-1  03 

-1  07 

+0.2 

+0.7 

-0  66 

-1  00 

+0.2 

+0.7 

-0  66 

-0  69 

-0.4     +0.6 

-0  49 

-0  53 

+0.2  ■  +0.7 

+0  28 

+0  21 

+0.9  i  +0.1 

-0  19 

-0  21 

+0.2 

0.0 

-0  85 

-1  12 

-2.0 

0.0 

+0  57 

+0  10 

-2.0 

0.0 

+1  67 

+1  09 

-L2 

0.0 

Time  meridian. 

6CR  W. 

+0  28 

+0  21 

-0.2 

0.0 

+0  89 

+0  85 

+  L6 

+0.8 

-102 

-1  16 

0.0 

+0.6 

-0  11 

-0  13 

+1.0 

+0.2 

-0  04 

-0  06 

+0.6 

0.0 

-0  07 

-0  09 

+0. 9  '  +0. 1 

-1  12 

-1  14 

+0.8     +0.2 

+0  06 

+0  06 

+0.6 

0.0 

-0  01 

-0  03 

+0.9 

+0.1 

0  00 

0  00 

0.0 

0.0 

-1  12 

-1  16 

+L0 

+0.8 

-1  10 

-1  14 

+1.2 

+0,8 

-0  80 

-0  84 

+2.0 

+L0 

+0  23 

+0  19 

+L7 

-j-0.9 

+0  03 

-0  01 

+1.6 

H-0.8 

+0  43 

+0  39 

+L0 

+0.O 

+0  14 

+0  10 

+L6     +0.8 

+0  36 

+0  81 

+L2      +0.8 

+1  04 

+100 

+L0 

+0.8 

+0  48 

+0  44 

+0.8 

+a8 

+1  05 

+1  01 

+1.4 

+a8 

+0  52 

+0  48 

+L7  !  +0.9 

+0  46 

+0  42 

+1.6     +0.8 

+0  68 

+0  54 

+1.0     +0.8 

+0  44 

+0  40 

+L0     +0.8 

+0  89 

+0  35 

+0.8     +0.8 

+1  11 

+107 

+0.7     +0.7 

+1  16 

+1  11 

+0.3 

+0.7 

+0  69 

+0  29 

-0.9     +0.1 

+1  09 

+0  87 

-1.2        0.0 

+1  22 

+0  46 

-0.8        0.O 

-H  33 

+0  67 

-0.6l      0.0 

+  1  42 

+1  03 

-0.4  ;      0.O 

+1  66 

+1  12 

-0.5  ;  +0.1 

+1  50 

+1  08 

+L0 

+0.2 

+1  56 

+1  13 

+0.8 

+0.3 

+2  00 

+1  16 

-L2 

0.0 

+2  08 

+1  21 

-0.2 

0.0 

+0  47 
+2  20 
+2  24 

+2  28 


-0  01 
+1  26 

+1  21 
+0  26 


Ratio 

of 
rangeri. 


p.  I 


-1.6  0.O 

-0.5  +0.1 

-1.2  0.0 

-1.2  0,0 


0.71 
0.73 
1.04 
1.11 
1.13 

0.94 
0.9^ 

o.?«y 

0.M9 
O.M 

0.*^ 
1.31 
1.14 
0  .V> 
O.oJi 
0.T:J 


0.96 
1.13 
0.85 
L35 
1.23 

1.31 
1.27 
L19 
1.31 
1.00 


l.M 
1.06 
1.21 
1.15 
1.13 
1.04 

1.13 

1.CR3 
1.04 
l.OO 
1.11 
l.lo 

1.13 
l.t>2 
1.04 
1.00 
0.9h 
0.>>9 


0,77 
O.70 
0,v2 

0.^ 

0-87 
1.17 
1.16 
0.75 
O.M 


0.66 
O.^^T 
0.73 
0.T3 


AND  TIDAL  CONSTANTS. 
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Interval. 


u 
Xi 


1 

2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 


17 
16 
19 
20 
21 

22 
28 
24 
25 
26 


27 
28 
29 
30 
31 
32 

33 
34 
35 
36 
37 
38 

39 
40 
41 
42 
43 
44 


45 
46 
47 
48 
49 

50 
51 
52 
53 
54 


55 
56 
57 
58 


Mean. 


HWI.  !  LWl. 


h.  m. 
800 


7 
7 
5 
6 


00 
00 
30 
10 


6  40 
6  27 
6  30 
6  37 
6  38 

6  44 

7  12 
630 
7  30 
900 

10  00 


850 
905 
920 
9  30 
9  40 

955 

950 

956 

10  00 

10  10 


-   845 
'  10  15 
10  15 
10  15 


729 
828 

6  36 
650 

7  04 

7  05 
603 
7  23 
7  15 
712 


650 
660 

7  30 

8  20 
800 
8  35 

8  05 
823 
8  53 

8  38 

9  00 
8  42 

8  35 
8  45 
8  30 
8  22 
8  50 
8  52 


h.  m. 
1  48 
0  48 
0  48 

11  43 

12  23 


0 
0 
0 
0 
0 

0 
1 
0 
1 
2 


28 
15 
18 
25 
26 

32 
00 
18 
05 
25 


8  24 


1 
2 
0 
0 
0 


17 
16 
24 
38 
52 


0  53 
12  16 


1 
1 
1 


0 
0 
1 
2 
1 
2 

1 
2 
2 
2 
2 
2 


11 
03 
01 


38 
38 
18 
08 
48 
28 

53 
11 
41 
26 
48 
30 


2 
2 
2 
2 


2  23 
2  33 


18 
10 
88 
40 


Tropic. 


HHWI. 


282 

2  45 

2  58 

806 

818 

8  24 
3  20 
3  25 
3  27 
8  85 


2  10 
388 
825 
2  26 


h,  fn. 
8  06a 
706a 
6  57a 

5  27a 

6  07a 

6  36a 
6  24a 
6  26a 
6  83a 
6  34a 

6  40a 

7  08a 
6  26a 
6  57a 

8  27a 
980a 


7  24a 

8  25a 
6  82a 
6  46a 
700a 


7 
5 
7 
7 
7 


Ola 
59a 
19a 
11a 
07a 


6  47a 

6  47a 

7  27a 

8  17a 

7  57a 
882a 

8  02a 
8  20a 
8  50a 
8  35a 
8  57a 
8  39a 

8  32a 
8  41a 
8  27a 
8  19a 
8  47a 
8  48a 


8  22a 
8  37a 

8  54a 

9  04a 
9  14a 

9  28a 
9  28a 
9  33a 
9  31a 
945a 


8  15a 

9  48a 
9  45a 
9  4.5a 


LLWI. 


h.  m. 
1  215 

0  215 

1  075 
12  Ola 
12  40a 

0485 
0  885 
0  885 
0455 
0  475 


0 
1 
0 
1 
2 


525 
215 
425 
095 
295 


8  285 


1  485 

2  885 
0445 
1  005 
1  145 

1  145 
12  87a 
1  845 
1  245 
1  265 


575 
565 
845 
255 
055 
425 


2  115 
2  295 
3005 

2  445 

3  065 
2  475 


405 
535 
375 
285 
565 


8  005 


865 
495 
015 
8  095 
3  165 


3  285 
3  235 
8  285 
8  315 
3  385 


2  145 
8  875 
8295 
2  805 


Range  of  tide. 


Mean 

(Mn). 


feet. 
3.7 
3.8 
4.9 
5.2 
5.3 

4.4 
4.6 
4.2 
4.2 
8.8 

4.2 
8.4 
2.7 
2.4 
2.4 
8.1 


2.5 
5.8 
4.0 
8.5 
8.2 

8.4 
8.8 
8.1 
8.4 
2.5 


4.9 
5.0 
5.7 
5.4 
5.3 
4.9 

5.3 
5.0 
4.9 
4.7 
5.2 
5.4 

5.3 
4.8 
4.9 
4.7 
4.6 
4.2 


8.3 
3.0 
8.5 
8.6 

8.8 

8.7 
5.0 
4.9 
8.2 
4.0 


I 


2.8 
8.7 
3.1 
3.1 


Spring 

(Sg). 

Neap 

(Np). 

feet. 

feet. 

5.0 

2.0 

5.2 

2.1 

6.5 

3.0 

6.9 

8.2 

.7.0 

3.2 

5.8 

2.7 

6.0 

2.8 

5.5 

2.6 

5.5 

2.6 

5.0 

2.8 

5.5 

2.6 

4.5 

2.0 

3.5 

1.6 

8.1 

1.6 

8.1 

1.6 

4.0 

2.0 

3.3 

1.5 

7.0 

3.2 

5.2 

2.4 

4.6 

2.1 

4.0 

1.9 

4.5 

2.1 

4.4 

2.0 

4.1 

1.9 

4.5 

2.1 

8.3 

1.5 

6.5 

3.0 

6.6 

3.1 

7.5 

3.5 

7.2 

8.3 

7.0 

3.2 

6.5 

3.0 

7.0 

8.2 

6.6 

.    3.1 

6.5 

3.0 

6.2 

2.9 

6.9 

3.2 

7.1 

3.3 

7.0 

3.2 

6.3 

2.9 

6.4 

3.0 

6.2 

2.9 

6.0 

2.8 

5.5 

2.6 

4.3 

2.1 

3.9 

1.9 

4.5 

2.3 

4.6 

2.3 

4.9 

2.5 

4.8 

2.4 

6.5 

3.2 

6.4 

3.2 

4.1 

2.1 

5.2 

2.6 

3.6 

1.8 

4.8 

2.4 

4.0 

2.0 

4.0 

2.0 

1 

Great 
tropic 

(Gc). 


feet. 
4.0 
4.1 
5.4 
5.7 
5.8 

4.9 
5.1 
4.7 
4.7 
4.3 

4.7 
8.8 
8.1 
2.9 
2.9 
8.7 


2.9 
5.8 
4.4 
3.^ 
3.6 

3.8 
3.7 
8.4 
8.8 
2.9 


5.4 
5.5 
6.8 
5.9 
5.8 
5.4 

5.8 
5.5 
5.4 
5.2 
5.7 
5.9 

5.8 
5.3 
5.4 
5.2 
5.1 
4.7 


3.9 
3.5 
4.1 
4.1 
4.4 

4.3 
5.7 
5.6 
3.8 
4.6 


3.3 
4.3 
3.7 
3.7 


Tropic  diurnal 

Diurnal  wave. 

Mean  .sea  level 

inequality. 

above  plane  of— 

Varia 

tion  o 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

the  con 
pass. 

West. 

feet. 

feet. 

h.  m. 

feet. 

feet. 

feet. 

o 

1.5 

0.4 

1.5 

2.5 

1.7 

47.  J 

1.5 

0.4 

1.6 

2.6 

1.8 

46.  ( 

1.8 

0.3 

1.4 

8.2 

2.3 

40.  J 

1.4 

0.3 

1.4 

8.4 

2.6 

89.  ( 

1.5 

0.8 

1.4 

8.5 

2.7 

88.  J 

1.8 

0.8 

1.3 

2.9 

2.2 

87.1 

1.3 

0.8 

1.3 

8.0 

2.3 

87.  t 

1.3 

0.8 

1.3 

2.8 

2.1 

87.  ( 

1.3 

0.8 

1.3 

2.8 

2.1 

86.1 

1.2 

0.8 

1.2 

2.5 

1.9 

86.  < 

1.8 

0.8 

1.8 

2.8 

2.1 

86.  ( 

1.1 

0.2 

1.1 

2.2 

1.7 

86.  ( 

1.0 

0.2 

1.0 

1.8 

1.4 

35.  J 

0.2 

1.2 

1.2 

1.6 

1.7 

85.  < 

0.2 

1.2 

1.2 

1.6 

1.7 

84.1 

0.2 

1.4 

1.4 

2.0 

2.2 

34.  ( 

1.0 

0.2 

1.0 

1.6 

1.8 

84.  ( 

1.4 

0.3 

1.4 

8.5 

2.7 

34.  ( 

1.2 

0.8 

1.2 

2.6 

2.0 

32.1 

1.1 

0.2 

1.2 

2.8 

1.8 

81.1 

1.1 

0.2 

1.1 

2.0 

1.6 

31.4 

1.1 

0.2 

1.1 

2.2 

1.7 

32.  ( 

1.1 

0.2 

► 

1.1 

2.2 

1.7 

80.  j 

1.1 

0.2 

1.1 

2.0 

1.6 

29.  j 

1.1 

0.2 

1.1 

2.2 

1.7 

29.4 

1.0 

0.2 

620 

1.0 

1.6 

1.3 

29.4 

1.8 

0.3 

1.4 

8.2 

2.5 

28.4 

1.4 

0.3 

1.4 

8.3 

2.5 

28.4 

1.5 

0.3  ' 

1.4 

8.8 

•       2.9 

28.4 

1.4 

0.3  1 

1.4 

3.6 

2.7 

27.  i 

1.4 

0.3    

1.4 

8.5 

2.7 

28.1 

1.3 

0.3    

1.4- 

8.2 

2.5 

27.1 

1.4 

0.3    

1.4 

8.5 

2.7 

27.1 

1.4 

0.3    

1.4 

8.3 

2.5 

27.4 

1.3 

0.3    

1.4 

8.2 

2.5 

27.1 

1.3 

0.3    

1.3 

8.1 

2.4 

27.4 

1.4 

0.8    

1.4 

3.4 

2.6 

28.4 

1.4 

0.3  ' 

1.4 

3.6 

2.7 

28.4 

1.4 

0.3    

1.4 

8.5 

2.7 

28.4 

1.3 

0.3    

1.4 

3.2 

2.4 

27.^ 

1.8 

0.3   

1.4 

8.2 

2.6 

27.1 

1.3 

0.3    

1.3 

3.1 

2.4 

27.4 

1.3 

0.3    

1.8 

3.0 

2.3 

27.4 

1.3 

0.3    

1 

1.3 

2.8 

2.1 

26.  i 

0.2 

1.4  ....;... 

1.4 

2.2 

2.2 

27.4 

0.2 

1.3 

1.8 

2.0 

2.0 

28.4 

0.2 

1.4 

1.4 

2.2 

2.3 

29.4 

0.2 

1.5 

1.5 

2.3 

2.4 

30.4 

0.2 

1.5 

1.5 

2.4 

2.5 

30.  i 

0.3 

1.5 

1.5 

2.4 

2.4 

32.4 

0.3 

1.7 

1.7 

8.2 

3.2 

32.4 

0.3 

1.7 

1.7 

8.2 

8.2 

32.4 

0.3 

1.4    

1.4 

2.0 

2.2 

32.1 

0.3 

1.5 

1.5 

2.6 

2.6 

33.4 

0.6 

1.3 

1.8 

1.8 

1.9 

33.; 

0.7 

1.0 

1.5 

2.4 

2.4 

33.  ( 

1.0 

1.0 

1.3 

2.0 

2.1 

31. ( 

1.0 

0.8 

1.3 

2.0 

2.1 

30.  ( 
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TABLE  3.— TIDAL  DIFFERENCES 


S 

>5 


1 
2 
3 
4 


.*) 
6 
7 

8 


9 
10 
11 
12 
13 
14 


15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 


Station. 


Geographic  position. 


Lati- 
tude. 


NORTH  AMERICA  (East 
Coast)  —Con  tinned. 

QUEBEC— continued. 

QuJJ  of  St.  XauTCTtcc— Continued. 


North. 

o       / 


KegaflhkaBay 50  11 

Little  Natash'quan  Harbor 50  12 

Appeetetat  Bay 50  19 

Jdingan  Harbor 50  17 


Anticosti  Island, 


West  Point  Light '  49  52 

Bear  Bay 49  31 

EastPolnt 49  Ox 

Southwest  Point  Light 49  24 

I 

I 

St.  Lawrence  River.  > 

Cape  Rosier  Light i  4X  52 

Cape  Magdalen  Light 49  16 

Martin  River  Light 49  13 

50  06 
49  60 
49  06 


Carousel  Light 

Cawee  Island 

Cape  Chatte  Light. 


Point  de  Monts  Light 

Matane  Light 

Little  Metis 

Manicouagan  Shoal  Light. 
Father  Point  Light 


Bic  Island 

Tadousac,  Kaguenay  River. . 
Chicoutimi,  Saguenay  River. 

Brandy  Pots  Light 

Murray  Bay 


49  20 
48  52  , 

48  41 

49  06  ' 
48  31 

48  24  ' 
48  09 
48  » 
47  52  I 
47  39  I 

47  30 
47  21 
47  08 
47  05 
47  02 

46  56 

46  52 

4<>  49 

46  42 

46  45 
46  87  , 
46  40  ! 
46  36 

46  33  I 
46  31  ! 

Champlain  Light 46  26 

Three  Rivers 46  20 


Orignaux  Point  Light. 

Coudres  Island 

L'Islet 

Beaujeu  Channel  

GroHse  Isle 


Berthier 

St.  Laurent  Light,  Orleans  Island. 

Quebec  Dry  Dock 

St.  Nicholas 


34  St.  Augustin 

36  Ste.  Croix 

36  Point  Platon  ... 

37  Grondine  Light 


38  Cape  Roche  Light 

39  Batiscan  Light 
40 
41 


42 
43 
44 
45 

46 


47 
48 
49 
50 


QiUfofSt.  Lawrence. 

O'Hara  Point  Light.  Gasp^  Bay....  48 

Cape  Despair  Light 48 

Macquereau  Point.  Chaleur  Bay ...  48 

Carlisle,  Chaleur  Bay 48 

Carleton  Point.  Chaleur  Bay 48 

NEW  BRUNSWICK. 

Gtd/fffSt.  Latcrence. 

Campbellton.  Chaleur  Bay ,  48 

Dalhousie,  Chaleur  Bay 


Bathurst,  Chaleur  Ba 


Caraquette,  Chaleur  Bay 


Ba5 


48 
47 
47 


50 
26 
12 
01 

a5 


01 
04 
39 
60 


54     Richibucto  Head  Light 


56    Shediac  Island  Liffht. , 
56    Jourimain  Islet  Light 


I 


51  '  Mlscou  Harbor,  Chaleur  Bay 47  55 

52  North  Tracadlo  Gully  Light '  47  30 

53  Lower  Neguac,  Mlramichl  Bay 47  16 

-     -  -.  .  ^^  ^ 

46  15 
46  10 


Longitude. 


Arc. 


Time. 


Standard  port  for 
reference. 


Name. 


West. 


57     Cape  Tormentine 46  07 


61  16 
61  60 
63  00 
61  02 


64  32 

62  26 
61  39 

63  36 


64  12 
66  19 
66  09 

66  23 

67  07 
66  45 


67  22 

67  33 

68  01 
68  12 
68  28 

68  53 

69  43 
71  06 

69  41 

70  0« 

70  02 
70  2<5 
70  22 
70  29 
70  40 

70  43 

71  OA 
71  12 
71  24 

71  28 
71  45 

71  51 

72  04 

72  10 
72  15 
72  21 
72  33 


64  32 
64  18 
64  46 
66  20 
66  07 


66  40  I 
66  21 

65  37  ; 
M  54 

&4  29 
64  52 

66  03  I 
64  42  ■ 

&1  82 
63  48 
63  46 


h.  m. 

4  a5 

4  07 
4  12 
4  16 


4  18 
4  10 
4  07 
4  14 


I 


Halifax 
Halifax 
Halifax 
Halifax 


Halifax 
Halifax 
Halifax 
Halifax 


4 
4 
4 
4 
4 
4 


17 
21 
25 
26 
28 
27 


New^  York 
New  York 
New  York 
New  York 
New  York 
New  York 


4  29 
4  30 
4  32 
4  33 
4  M 


4 

4 
4 

4 
4 

4 

4 
4 
4 
4 

4 
4 
4 
4 


36 
39 
44 
39 
41 

40 
42 
41 
42 
43 

43 
44 
45 
46 


New  York , 
New  York , 
New  York 
New  York 
New  York , 

New  York , 
New  York 
New  York 
New  York 
New  York 

New  York 
New  York 
New  York 
New  York 
New  York 

New  York 
New  York 
New  York 
New  York 


1  I'J  New  York 
4  47  New  York 
4  47  I  New  York 
4  48  I  New  York 

4  49  I  New  York 
4  49  I  New  York 
4  49  .New  York 
4  60     New  York 


4  18 
4  17 
4  19 
4  21 
4  24 


Halifax 
Halifax 
Halifax 
Halifax 
Halifax 


4  27  Halifax 
4  25  '  Halifax 
4  '22  ;  Halifax 
4  20     Halifax 


4  18 
4  19 
4  20 
4  19 

4  18 
4  15 
4  15 


Halifax 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 


Page, 


51 
51 
61 
61 


51 
51 
61 
51 


79 
79 
79 
79 
79 
79 


79 
79 
79 
79 
79 

79 
79 
79 
79 
79 

79 
79 
79 
79 
79 

79 
79 
79 
79 

79 
79 
79 
79 

79 
79 
79 
79 


51 
61 
61 
61 
61 


61 
61 
61 
51 

51 
51 
61 
51 

61 
61 
61 


Tidal  differences. 

~  Riilio 

Time.  1       Height,      I      of 

,  ranges. 


Tfme  meridian, 
6(P  W. 


h.  m. 
-f  2  48 
+  805 
+  8  20 
+  5  56 


+  6  41 

+  4  58 

+  8  25 

+  6  04 


h.  m. 
+  1  08 
-f  1  47 
+  2  03 
+  4  3?s 


I 

Mean  Lcne    I 

Water  .Springs.: 

/eet. 

-  1.2 

-  1.2 


-  1.2 

-  0.5 


feet. 
0.0 
0.0 
0.0  I 

+0.1 


+  5  18    -  0.5 
+  3  35 
+  2  02 


+  5  29 


+ 
+ 
+ 
+ 
+ 
+ 


607 
6  19 
6  27 
6  84 
6  38 
6  46 


+ 
+ 
+ 
+ 
+ 
+ 


55 
09 
80 
29 
36 


+0.1 

-  1.2         0.0 

-  1.6  '      0.0 
+  0.7      +0.1 


6  20 


Time  meridian, 
75°  W. 


+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


5  46 
5  49 

5  51 
654 
654 

559 
626 

6  48 

6  40 

7  22 


29 
58 
59 
19 


I 


9  17 


+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


6  22 
6  25 
6  27 
506 

6  ao 

5  38 

6  06 

7  42 

6  19 

7  10 

7  18 

7  50 

8  55 

9  16 
9  41 


+ 
+ 
+ 
+ 
+ 


0.8 


+0.4 
+0.4 
+0.4 
+0.4 
+0.6 
+  1.1 


I 


6.6 
6.0 
7.5 
6.9 
8,4 


i-1.0 
-f-0.6 
+1.1 
+0.7 
+1.2 


i  ( 


+  8.8 

+n.6 

+  6.9 
+11.6 
+  11.2 

+  12.1 
+  1L6 
-H2.6 
+  12.5 
+  18.5 


+0.8 
+  1.0 
+0.7 
+  1.0 
+  1.4 

+1.1 
+1.6 
+  1.0 
+1.5 
+  L1 


+  9  34      +10  00  +11.6     +1.6 

+  9  68  '  +10  36  +12.2     +1.0 

+  10  14      +11  00  +  9.6  I  +0.» 

+10  49  I  +11  36  +11.2  I  +L4 


+11  00 
+11  45 
+  11  66 
-12  16 

-11  52 
-10  55 
-10  24 
-  9  51 


+11  68 

+13  00 
+13  11 
-10  31 

-10  00 

-  8  59 

-  8  17 

-  7  35 


Time  meridian, 
acP  W. 


+  7  06 

+  6  24 

+  6  51 

+  7  18 

+  7  30 


+  5  48 
+  5  17 
+  5  52 
+  6  28 
+  6  47 


+ 
+ 
+ 
+ 

+ 
+ 
+ 


8 
7 
7 
7 


88 
41 
29 


6  55 

8  11 

9  48 
1  89 


+ 
+ 
+ 
+ 

+ 
+ 

+ 


8  01 

6  57 

7  17 

7  00 

643 

8  14 
954 
1  31 


000  I  +008 
+  1  82  +  1  40 
+  2  37     +  2  16 


+10.6 
+  9.4 

+  8.8 
+  3.7 

+  L2 

-  1.4 

-  2.1 

-  3.2 


0.2 
0.8 
0.6 
0.5 
2.6 


+  4.4 

+  8.4 

+  0.9 

0.0 

-  L2 

-  2.6 

-  2.6 
-  2.2 


t 


+1.4 
-1.2 
-^L2 
-^0.6 

+0.4 

J-0.2 

+0.1 

0.0 


0.0 

0.0 

+0.2 

-i-0.1 

+0.2 


+0.4 
+0.4 
+0.8 
+0.2 

0.0 
-0.2 
-0.2 
-0.2 


2.2  •  -0.2 
LO  0.0 
1.1     -0.1 


0.73 
O.Ti 
0.7H 
0.^T 


0.87 
0.T3 
0.t*> 
1.15 


1.11 
1.27 
1.45 

i.»;i 

2.4.S 


2.2ft 
2.20 
2.45 
2.41 
2.t>4 

2.h0  !| 

S.40 

2.41 

3.40 

3.21 

3.50 
3.30 
3.61 

3.4V 

3.«<2 

3.30 
3.ac2 
2.>s 
3.21 


3. 

2. 
1. 


11 
S3 
74 
to 


1.21 
0.&4 
0.51 
0.25 


Q.9b 
0.82 
0.84 
0.87 
l.M 


1.92 
1.73 
1.15 
0.S^ 

0-73 
0.45 
0.42 
0.51 

0.51 
0.T5 
0.77 


ANI>  TIDAL  CONSTANTS. 
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( 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  ^a  level 
above  plane  of— 

Varia- 

1       • 

a 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 
(Sg). 

Neap 
(NpJ. 

Qreat 
tropic 
(Gc.) 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

;55 

HWI. 

LWI. 

1 

HHWI. 

LLWI. 

val. 

m 

Wett. 

h.  m. 

hm  nt. 

h.   M. 

A.  tn. 

feeL 

feet. 

feet. 

'feet. 

feet 

feet 

A.  fli. 

feet. 

feet. 

feet. 

o 

1 

,    10  SO 

808 

10  00a 

8  076 

8.1 

4.0 

2.0 

3.7 

1.2 

0.5 

1.8 

2.0 

1.7 

29.0 

2 

10  45 

840 

10  15a 

8  446 

8.1 

4.0 

2.0 

8.7 

1.2 

0.5 

1.8 

2.0 

1.7- 

29.0 

3 

1    10  55 

8  51 

10  25a 

8556 

8.1 

4.0 

2.0 

8.7 

1.2 

0.5 

1.8 

2.0 

1.7 

28.6 

4 

'      1  01 

622 

0  84b 

6  -266 

8.7 

4.8 

2.4 

4.8 

1.4 

0.5 

1.5 

2.4 

2.0 

27.6 

5 

145 

7  00 

1  186 

7046 

8.7 

4.8 

2.4 

4.8 

1.1 

0.6 

1.5 

2.4 

2.0 

27.0 

6 

0  10 

525 

12  06a 

5  296 

8.1 

4.0 

2.0 

8.7 

1.1 

0.5 

1.8 

2.0 

1.7 

27.5 

7 

1105 

355 

10  85a 

8696 

2.8 

8.6 

1.8 

8.8 

1.1 

0.5 

1.8 

1.8 

1.6 

27.6 

8 

1  12 

7  15 

0  466 

7  186 

4.9 

6.0 

8.7 

5.4 

1.2 

0.6 

1.6 

3.0 

2.8 

27.0 

9 

1   -5 

6  40 

1  216 

7066 

4.9 

5.5 

4.1 

5.8 

1.6 

0.8 

1.8 

2.8 

2.4 

26.5 

10 

133 

650 

1  276 

7  156 

5.6 

6.4 

4.7 

6.0 

1.8 

0.8 

2.0 

8.2 

2.8 

25.6 

11 

1  37 

5  57 

1  826 

7206 

6.4 

7.8 

5.4 

6.8 

1.9 

0.9 

2.1 

8.6 

8.2 

25.0 

12 

1  43 

7  05 

1  886 

7  276 

7.1 

8.1 

6.0 

7.6 

2.0 

0.9 

2.2 

4.0 

8.6 

26.0 

13 

1  45 

7  10 

1  406 

7  816 

7.9 

9.0 

6.6 

8.4 

2.0 

1.0 

2.8 

4.5 

8.9 

25.0 

14 

1  56 

7  56 

1  556 

8  186 

• 

10.8 

18.0 

8.8 

12.0 

2.0 

1.2 



2.5 

6.5 

6.0 

24.0 

15 

163 

7  56 

1  496 

8  136 

9.9 

12.0 

7.7 

11.2 

2.6 

1.1 

2.6 

6.0 

5.6 

24.0 

16 

1  56 

7  58 

1  516 

8  166 

9.7 

IL-D 

8.1 

10.8 

2.6 

1.1 

2.6 

6.5 

4.8 

28.0 

17 

1  55 

768 

1  616 

8  166 

10.8 

18.0 

8.8 

12.2 

2.7 

1.1 

2.7 

6.5 

6.0 

22.6 

18 

1  57 

7  86 

1  536 

7686 

10.6 

12.0 

8.9 

11.2 

2.8 

1.1 

2.7 

6.0 

6.2 

23.0 

19 

1  56 

769 

1  526 

8  156 

11.6 

14.0 

9.0 

18.0 

2.8 

1.1 

2.7 

7.0 

6.4 

22.0 

20 

1  59 

8  05 

1  556 

8  216 

12.8 

14.0 

10.8 

12.9 

8.0 

1.2 

2.9 

7.0 

6.1 

22.0 

21 

223 

8  80 

2  20b 

8  456 

15.0 

17.0 

12.6 

15.7 

8.8 

1.8 

8.2 

8.5 

7.4 

21.0 

22 

2  a4 

10  00 

2  806 

10  176 

10.6 

12.0 

8.9 

11.2 

2.8 

1.1 

2.7 

6.0 

6.1 

19.6 

23 

2  87 

843 

2346 

8586 

15.0 

17.0 

12.6 

16.7 

8.3 

1.3 

8.2 

8.5 

7.4 

20.6 

24 

3  17 

9  32 

3  146 

9  476 

14.1 

17.0 

10.9 

16.8 

8.3 

1.3 

8.2 

8.6 

7.7 

19.6 

25 

3  25 

9  41 

3  226 

9U6 

15.4 

17.6 

12.9 

16.1 

8.8 

1.4 

8.8 

8.8 

7.6 

19.6 

26 

3  51 

10  10 

3  486 

10  256 

14.5 

17.6 

11.2 

16.2 

8.8 

1.4 

8.8 

8.8 

8.0 

19.6 

'  27 

4  54 

11  17 

4  516 

11  316 

15.9 

18.0 

18.8 

16.6 

8.4 

1.4 

8.3 

9.0 

7.9 

19.0 

28 

5  12 

11  36 

6096 

11606 

15.4 

18.5 

11.9 

17.1 

8.4 

1.4 

3.8 

9.2 

8.4 

19.0 

29 

1 

609 

12  00 

5  066 

12  146 

16.8 

19.0 

14.1 

17.5 

8.6 

1.4 

8.4 

9.5 

8.3 

18.0 

!30 

5  26 

12  19 

5236 

008a 

14.5 

17.6 

11.2 

16.2 

8.3 

1.4 

8.4 

8.8 

8.0 

18.0 

31 

5  49 

0  29 

5466 

0  44a 

15.6 

17.6 

18.0 

16.2 

3.4 

1.4 

8.8 

8.8 

7.7 

18.0 

32 

6  01 

0  52 

6  026 

1  06a 

18.1 

14.9 

10.9 

18.6 

3.0 

1.3 

17  43 

3.0 

7.4 

6.4 

17.5 

33 

638 

126 

6  866 

1  42a 

14.1 

17.0 

10.9 

15.7 

8.2 

1.3 

2.8 

8.5 

7.7 

17.6 

34 

6  49 

*1  43 

6456 

2  00a 

18.7 

16.6 

10.6 

15.3 

8.1 

1.2 

2.8 

8.2 

7.4 

17.5 

35 

7  33 

2  50 

7  296 

808a 

12.6 

15.0 

9.6 

14.0 

3.0 

1.2 

2.6 

7.5 

6.8 

17.0 

36 

7  43 

3  01 

7  3S6 

8  21a 

12.1 

14.6 

9.3 

18.6 

8.0 

1.1 

2.4 

7.2 

6.6 

17.0 

37 

8  21 

4  08 

8  166 

4  29a 

7.6 

8.6 

6.4 

8.1 

2.4 

1.0 

2.3 

4.8 

3.7 

16.6 

38 

8  44 

4  88 

8  386 

608a 

5.3 

6.0 

4.4 

6.7 

2.0 

0.8 

1.9 

8.0 

2.6 

16.5 

39 

941 

5  89 

9  856 

6  06a 

2.8 

8.2 

2.8 

8.1 

1.4 

0.6 

1.4 

'  1.6 

1.4 

16.5  ' 

40 

10  12 

6  21 

10  036 

7  01a 

2.2 

2.6 

1.8 

2.5 

1.3 

0.5 

1.2 

1.2 

1.1 

16.5 

41 

10  44 

7  02 

10  326 

756a 

1.1 

1.3 

0.9 

1.8 

0.9 

0.4 

0.9 

0.6 

0.6 

16.0 

<  42 

2  09 

7  30 

1  406 

7  846 

4.1 

5.0 

8.1 

4.7 

1.4 

0.3 

. 

1.4 

2.6 

2.2 

25.5 

43 

1  29 

700 

1  036 

7036 

3.6 

4.6 

2.8 

4.1 

1.4 

0.8 

1.4 

2.2 

2.0 

26.0 

44 

1  54 

733 

1266 

7  876 

8.6 

4.7 

2.3 

4.2 

1.6 

0.8 

1.6 

2.4 

2.0 

24.0 

45 

2  19 

807 

1  526 

8  116 

8.7 

4.8 

2.4 

4.3 

1.6 

0.8 

1.5 

2.4 

2.1 

24.5 

46 

2  28 

8  23 

2a56 

8266 

6.6 

8.0 

4.9 

7.8 

1.7 

0.3 

1.7 

4.0 

3.4 

23.6 

47 

328 

934 

3  096 

9  876 

8.8 

10.0 

6.1 

9.1 

2.0 

• 

0.8 

2.0 

5.0 

4.8 

22.5 

48 

2  38 

832 

2  186 

8  356 

7.4 

9.0 

6.6 

8.2 

1.9 

0.8 

1.9 

4.5 

1        3.8 

23.0 

49 

2  29 

855 

2  066 

8  686 

4.9 

6.8 

3.2 

6.6 

1.7 

0.8 

1.7 

3.2 

2.6 

23.0 

50 

2  14 

8  40 

1  496 

8  436 

4.2 

5.4 

2.7 

4.8 

1.6 

0.3 

1.6 

2.7 

2.2 

23.0 

51 

1  59 

825 

1  296 

8296 

8.1 

4.0 

2.0 

8.7 

1.8 

0.8 

1.3 

2.0 

1.7 

24.0 

52 

3  14 

955 

2  876 

10  006 

1.9 

2.4 

1.2 

2.2 

1.1 

0.4 

1.1 

1.2 

1.1 

23.5 

5S 

4  50 

1134 

4  186 

11  396 

1.8 

2.3 

1.2 

2.2 

0.9 

0.5 

1.0 

1.2 

1.1 

23.5 

W 

5  60 

0  10 

6  176 

0  14a 

2.2 

2.8 

1.4 

2.7 

0.9 

0.6 

1.1 

1.4 

1.8 

22.5 

55 

7  80 

1  50 

6  576 

1  54a 

2.2 

2.8 

1.4 

2.7 

0.9 

0.9 

1.1 

1.4 

1.4 

22.0 

56 

9  05 

825 

8366 

829a 

8.2 

4.2 

2.1 

8.8 

0.6 

1.0 

1.4 

2.1 

2.0 

22.6 

57 

10  09 

4  01 

9  416 

406a 

8.8 

4.0 

2.5 

4.0 

0.6 

1.4 

1.4 

2.0 

2.1 

22.5 

30820—05 22 
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TABLE  3.— TIDAL  DIFFERENCES 


2 


1 

2 
3 
4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 


15 
16 


17 
18 
19 
20 
21 


22 
23 
24 
25 


26 
27 
28 
'29 
30 
31 
32 


33 
34 
35 
36 
37 

38 
39 
40 
41 
42 

43 
44 
45 
46 
47 

48 
49 
50 
51 
52 


Station. 


NORTH  AMERICA  (Ea8T 
Co  AST )— Contliiued . 

PRINCE  EDWARD  ISLAND 

Ou^fqfSt.  IkittTcnce— Continued. 

North  Point  Light 

Alberton 

Richmond  Harbor 

Grand  Rustico  Light 

St.  Peters  Harbor  Light 

East  Point  Light 

Souris 

Georgetown  Harbor  Light 

CapeBear  Light 

Charlottetown 

Hillsboro  River  Head 

Crapaud  Light 

Summerside,  Bedeque  Bay 

Minimegash  Light 

ISLANDS. 

Ot^f  of  St.  Lawrence. 

St.  Paul  Island.  Northeast  Light .. 
Magdalen  Islands,  Grindstone  I'd. 

NOVA  SCOTIA. 

Out/ofSL  Lawrence, 

Pugwash  Harbor  Light 

Tatamagouche  Harbor 

Plctou  Harbor  Light 

Cape  George  Light 

Pomquet  Harbor 

CAPE  BRETON  ISLAND. 

QuifqfSt.  Lawrence. 

Gut  of  Canso,  North  Entrance  .... 

Port  Hood  Light 

Chetican  Island  Light 

Cape  North 

Outer  coast. 

Neal  Harbor 

St.  Anne  Harbor  Light 

Sj'dnev  Harbor  Light 

Menadoii  Bay 

Louisburg  Harbor  Light 

St.  PeterBav  Light 

Arichat  Harlaor  Light 

NOVA  SCOTIA. 

Outer  coaM. 

Gut  of  Canso,  South  Entrance 

Guysboro  Light 

Canso  Harbor  Light 

Whitehaven 

Country  Harbor,  Island  Harbor... 


Liscomb  Harbor  Light 

Sheet  Harbor 

Ship  Harbor 

Jedore  Harbor 

Halifax 


Geographic  position. 


Lati- 
tude. 


Lunenburg 

Port  Med  way.. 
Liverpool  Bay. 
Port  Mouton  . . 


44  23 
44  08 
44  02 
43  56 
PortEbert i  43  48 


North. 
c  / 

47  04 
46  48 
46  34 
46  28 
46  26 

46  27 
46  20 
46  10 
46  01 
46  12 

46  23 
46  13 
46  24 
46  58 


47  14 
47  -23 


46  52 
45  45 
45  41 
45  53 
45  39 


45  42 

46  00 

46  8« 

47  02 


46  49 
46  17 
46  13 
45  59 
45  55 
45  41 
45  30 


45  31 
45  23 
45  21 
45  12 
45  10 

44  59 
44  53 
44  46 
44  42 
44  40 


Sable  Island,  north  side 43  57 

Sable  Island,  south  side 43  55 

Blind  Bav 44  28 

St.  Margaret  Bay 44  35 

MahoneBay 44  28 


Longitude. 


Arc. 


Time. 


Weet. 


Standard  port  for 
reference. 


Name. 


68  59 
64  03 
68  45 
68  17 
62  45 

61  58 

62  17 
62  31 

62  27 

63  07 

62  49 

63  29 

63  47 

64  14 


60  08 

61  57 


68  40 
63  10 
62  40 
61  55 
61  55 


61  32 
61  32 
61  00 
60  23 


60  20 
60  32 
60  13 
59  48 

59  57 

60  50 

61  03 


61  15 
61  29 

60  59 

61  08 

61  41 

(51  58 

62  31 

62  48 

63  01 
63  35 

59  55 

60  00 
63  50 

63  58 

64  17 

64  18 
64  35 
64  42 
64  49 
64  56 


h.m.  I 

4  16  Halifax 
4  16  Halifax 
4  15  Halifax 
4  13  Halifax 
4  11     Halifax 

4  08  Halifax 
4  09  Halifax 
4  10  Halifax 
4  10  Halifax 
4  12  ,  Halifax 

4  11  Halifax 
4  14  Halifax 
4  15  Halifax 
4  17  '  Halifax 


4 
4 


01 
08 


4  15 
4  18 
4  11 
4  08 
4  06 


4  06 
4  06 
4  04 
4  02 


4  01 

4  02 
4  01 

3  59 

4  00 
4  03 
4  04 


4  05 
4  06 
4  04 
4  05 
4  07 

4  08 
4  10 
4  11 
4  12 
4  14 

4  00 
4  00 
4  15 
4  16 
4  17 

4  17 
4  18 
4  19 
4  19 
4  20 


Halifax. 
Halifax. 


Halifax 
Halifax 
Halifax 
Halifax 
Halifax 


Halifax 
Halifax 
Halifax 
Halifax 

Halilax 
Haiifax 
Halifax 
Halifax 
Halifax 
Halifax 
Halifax 


Halifax 
Halifax 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 
Halifax 
Halifax 


Page, 


51 
51 
51 
51 

51 

51 
61 
51 
61 
51 

61 
61 
61 

51 


51 

61 


51 
61 
51 
51 
61 


61 
61 
61 
61 


51 
51 
51 
51 
51 
51 
51 


51 
51 
51 
51 
51 

51 
51 
51 
51 
51 

51 
51 
51 
51 
51 

51 
51 
51 
51 
51 


Tidal  dUterences. 


Time. 


HW. 


LW. 


Time  meridian, 
ecP  W. 


h.m. 
+  9^13 
+10  86 
+10  43 
+10  38 
+10  59 


+ 
+ 
+ 
+ 
+ 


0 
0 
1 
1 
2 


+ 
+ 
+ 
+ 
+ 


+  1  44 
+  1  12 
+  1  06 
+  0  49 


+ 
+ 
+ 
+ 


+ 


0 
0 
0 


+ 
+ 


0  05 
0  13 
0  02 
0  06 


0  00 


87 
57 
22 
17 
46 


+  3  45 

+  2  06 

+  3  04 

+  9  M 

+  0  44 
+  1  05 


2  50 
2  18 
2  14 
1  29 
1  45 


25 
39 
20 
0  10 
0  03 
0  30 
0  11 


+  0  22 
+  0  23 

-  0  01 
+  0  02 

-  0  16 


^^ 

033 

— 

1  38 

— 

008 

0  00 

— 

0  01 

+  008 

+ 

0  01 

+ 

006 

+ 

0  20 

+ 

0  18  1 

h.m. 
+  9  16 
+10  89 
+10  46 
+10  41 
+11  02 


+ 
+ 
+ 
+ 
+ 


0 
0 
0 
0 
2 


28 
18 
50 
38 
21 


+  2  47 
+  2  14 
+  2  48 
+10  02 


+ 
+ 


0  18 
088 


+ 
+ 
+ 
+ 
+ 


2  18 
1  46 
1  83 

0  57 

1  18 


+  1  16 
+  0  42 
+  0  36 
+  0  19 


+ 
+ 
+ 
+ 


0 
0 
0 
0 
0 
0 
0 


+ 
+ 
+ 


Height. 


HW. 


25 
89 
20 
10 
03 
80 
11 


+  0  22 
+  0  23 

-  0  01 
+  0  02 

-  0  16 


0  a5 
0  13 
0  02 
0  06 
0  00 

0  38 

1  33 
003 
000 
0  01 


+  0  08 
+  0  01 
+  006 
+  020 
+  0  18 


LW. 


Mean  Low 
Water  Springs. 


feet. 

-2.6 

-2.6 

-8.2 

-8.4 

-8.6 

-3.5 
-L9 
-2.1 
-LO 
+0.9 

+3.2 
+0.9 
+0.2 
-2.6 


-2.8 
-2.6 


0.0 
+0.6 
-L2 
-2.2 
-2.0 


-2.0 
-L6 
-2.3 
-2.0 


-0.7 
+0.7 
-0.2 
+0.3 
-0.2 
+0.7 
-0.2 


I 


+0.4 
+  1.0 
+  1.1 
+  1.2 
+  1.1 

+1.1 
+  1.2 
+  1.1 
+1.0 
0.0 

-1.1 

-1.0 
+2.1 

+1.8 
+2.1 

+L6 
+2.4 
+2.6 
+2.1 
+•2.4 


feet. 

-0.2 

-0.2 

-0.2 

-0.2 

-0.4 

-0.3 

-0.1 

O.O 

0.0 

+0.S 

+0.6 
+0.8 
+0.2 
-0.2 


-0.1 
-0.2 


+0.2 
+0.2 

0.0 
-0.2 

0.0 


0.0 
0.0 
0.0 
0.0 


0.0 
+0.2 
+0.1 
+0.2 
+0.1 

+0.1 

0.0 

+0.1 

+0.2 

0.0 

-0.1 
-0.2 
-»-0.S 
+0.2 
+0.3 

+0.3 
+0.4 
+0.3 
+0.8 
+0.2 


Ratio 

of 
rangeii. 


— ai 

+0.1 

0.0 

+0.1 

0.0 

+0.1 

0.0 

0.45 
0.42 
0.33 
0.2h 
0.23 

0.26 
0.59 
0.54 
0.75 
1.15 

L62 
L15 
LOl 
0.45! 


a  49 
0.42 


0.» 
1.CP 

0.7D 

a  51 
a56 


0.56 
0.63 
0.4^ 
a56 


O.feT 
L15 

o.yft 

1.06 
0.96 
lAb 
0.9e 


LOS 
1.22 
1.S4 
1.27 
1.24 

1.24 
1-25 
1.24 

1.21 
1.00 

O.TT 
It.  HI 
l.« 
l.Sfi 
1.43 

1.33 
1-50 
l.iV2 
1.43 
l-5f' 
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-  Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

• 

Mean. 

Tropic. 

'E 

Mean 

(Mn). 

Spring 

(8g). 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

1  B 

1  ^ 

HWI. 

LWI. 

HHWI. 

LLWI. 

1 

h.  m. 

h.  m. 

h.  tn. 

h.  m. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

1 

4  19 

HOG 

8  426 

11  056 

1.9 

2.4 

1.2 

2.2 

0.9 

0.4 

2 

542 

12  23 

605b 

008a 

1.9 

2.4 

1.2 

2.2 

0.8 

0.4 

3 

550 

006 

5086 

0  12a 

1.4 

1.8 

0.9 

1.8 

0.6 

0.6 

,    4 

5  47 

008 

5096 

009a 

1.2 

1.6 

0.8 

1.5 

0.6 

0.6 

5 

6  10 

0  26 

6  176 

0  32a 

1.0 

1.3 

0.6 

1.3 

0.6 

0.6 

6 

8  16 

220 

7286 

2  26a 

1.1 

1.4 

0.7 

1.4 

0.2 

0.8 

7 

835 

209 

8036 

2  13a 

2.5 

8.2 

1.6 

3.0 

0.2 

1.2 

8- 

8  59 

2  40 

8256 

245a 

2.3 

3.0 

1.5 

2.8 

0.3 

1.2 

9 

8  54 

223 

8  25/) 

2  27a 

8.2 

4.2 

2.1 

8.8 

0.4 

1.4 

.  10 

10  21 

4  09 

9  586 

4  12a 

4.9 

6.4 

3.2 

5.5 

0.8 

1.4 

11 

11  21 

4  36 

11  026 

4  39a 

6.9 

9.0 

4.5 

7.7 

1.4 

1.6 

12 

989 

4  00 

9  166 

408a 

4.9 

6.4 

3.2 

5.6 

1.4 

1.4 

13 

10  36 

433 

10  126 

1  36a 

4.3 

5.6 

2.8 

4.9 

1.4 

0.5 

^-^ 

500 

11  45 

4  236 

11  506 

1.9 

2.4 

1.2 

2.2 

1.0 

0.5 

15 

88<L 

2  12 

7666 

2  16a 

2.1 

2.7 

1.4 

2.6 

0.1 

1.1 

16 

845 

225 

8086 

2  30a 

1.8 

2.3 

1.2 

2.2 

0.1 

1.0 

17 

10  22 

403 

9  576 

4  06a 

4.2 

5.4 

2.7 

4.8 

0.5 

1.5 

,  18 

9  52 

383 

9296 

3  36a 

4.6 

6.0 

8.0 

5.2 

0.8 

1.5 

19 

9  50 

3  22 

9  226 

3  26a 

3.0 

3.9 

2.0 

8.5 

0.3 

1.3 

20 

908 

2  49 

8  856 

2  53a 

2.2 

2.8 

1.4 

2.7 

0.2 

1.1 

21 

9  25 

3  09 

8  526 

3  13a 

2.4 

3.1 

1.6 

2.9 

0.2 

1.2 

22 

926 

8  10 

8536 

8  14a 

2.4 

8.1 

1.6 

2.9 

0.2 

1.2 

23 

8  53 

236 

8  216 

2  40a 

2.7 

8.5 

1.8 

8.2 

0.2 

1.8 

24 

8  50 

2  82 

8  166 

.      2  87a 

2.1 

2.7 

1.4 

2.6 

0.2 

1.1 

25 

8  35 

2  17 

8026 

2  21a 

2.4 

3.1 

1.6 

2.9 

0.2 

1.2 

26 

8  11 

2  24 

7  46a 

2  296 

3.7 

4.5 

2.8 

4.1 

0.5 

1.0 

27 

8  25 

2  37 

8  14a 

2  436 

4.9 

6.0 

8.7 

6.8 

0.5 

1.0 

28 

8  06 

2  19 

7  58a 

2  246 

4.1 

5.0 

8.1 

4.4 

0.5 

0.9 

29 

8  00 

2  11 

7  46a 

2  186 

4.5 

5.5 

8.4 

4.8 

0.5 

0.9 

30 

7  45 

1  57 

7  31a 

2  046 

4.1 

5.0 

8.1. 

4.4 

0.5 

0.9 

31 

7  15 

1  27 

7  02a 

1  336 

4.9 

6.0 

8.7 

5.3 

0.5 

1.0 

32 

1 

7  55 

207 

7  41a 

2  146 

4,1 

5.0 

8.1 

4.4 

0.5 

0.9 

33 

805 

2  17 

7  54a 

2236 

4.6 

5.6 

3.4 

5.0 

0.5 

0.9 

34 

805 

2  17 

7  57a 

2  236 

5.2 

6.4 

8.9 

5.6 

0.5 

1.0 

35 

7  43 

1  55 

7  31a 

2  016 

5.3 

6.5 

4.0 

.5.7 

0.5 

1.0 

36 

7  45 

1  57 

7  33a 

2  036 

5.4 

6.6 

4.1 

5.8 

0.5 

1.0 

37 

7  25 

1  37 

7  13a 

1  436 

5.3 

6.5 

4.0 

5.7 

0.5 

1.0 

38 

7  45 

1  57 

7  33a 

2  036 

5.3 

6.5 

4.0 

5.7 

0.5 

1.0 

39 

7  50 

2  03 

7  38rt 

2  096 

5.4 

6.5 

4.0 

5.8 

0.5 

1.0 

40 

7  39 

1  51 

7  27a 

1  576 

5.3 

6.6 

4.0 

5.7 

0.5 

1.0 

41 

730 

1  42 

7  18a 

1  486 

5.2 

6.4 

4.0 

5.7 

0.5 

1.0 

42 

7  33 

1  46 

7  21a 

1  526 

4.3 

5.2 

8.2 

4.7 

0.5 

1.0 

43 

7  15 

1  27 

6  59a 

1  356 

3.3 

4.0 

2.5 

3.6 

0.4 

0.8 

44 

6  15 

027 

559a 

0356 

3.4 

4.1 

2.6 

8.7 

0.4 

0.8 

46 

780 

1  42 

7  19a 

1  486 

6.1 

7.5 

4.6 

6.5 

0.6 

1.1 

46 

732 

1  44 

720a 

1  506 

5.8 

7.1 

4.4 

6.2 

0.6 

1.1 

47 

780 

1  42 

7  19a 

1  486 

6.1 

7.5 

4.6 

6.5 

0.6 

1.1 

48 

789 

1  51 

7  27o 

1676 

5.7 

7.0 

4.3 

6.1 

0.6 

1.1 

49 

7  81 

1  48 

7  21a 

1486 

6.4 

7.9 

4.8 

•6.8 

0.6 

1.1 

50 

786 

1  47 

7  24a 

1  526 

6.5 

8.0 

4.9 

6.9 

0.6 

1.1 

61 

7  49 

2  01 

788a 

2  076 

6.1 

7.5 

4.6 

6.5 

0.6 

1.1 

52 

1 
1 

746 

158 

736a 

2046 

6.4 

7.8 

4.8 

6.8 

0.6 

1.1 

Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

Inter- 
val. 

Tropic 
range. 

h.  tn. 

feet. 
1.1 
1.1 
0.9 
0.8 
0.8 

1 

0.8 
1.2 
1.2 
1.4 
1.7 



2.0 
1.7 
1.6 
1.1 

15  04 

1.1 
1.0 

1.6 
1.6 
1.3 
1.1 
1.2 

1.2 
1.3 
1.1 
1.2 

1.1 
1.1 
1.0 
1.0 
1.0 
1.1 
1.0 

1.0 
1.1 
1.1 
1.1 
1.1 

■*"8*26' 

1.1 
1.1 
1.1 
1.1 
1.0 

0.9 
0.9 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

Predic- 
tions. 


Tropic 
LLW. 


feet. 
1.2 
1.2 
0.9 
0.8 
0.6 

0.7 
1.6 
1.5 
2.1 
8.2 

4.5 
8.2 
2.8 
1.2 


1.4 
1.2 


2.7 
8.0 
2.0 
1.4 
1.6 


I 


1.6 
1.8 
1.4 
1.6 


2.2 
8.0 
2.5 
2.8 
2.5 
8.0 
2.5 


2.8 
8.2 
8.2 
3.8 
3.2 

3.2 
3.2 
8.2 
3.2 
2.6 

2.0 
2.0 
8.8 
8.6 
8.8 

8.5 
4.0 
4.0 
8.8 
8.9 


feet. 
1.2 
1.2 
1.0 
0.9 
0.8 

1.0 
1.7 
1.6 
2.2 
3.0 

4.0 
2.9 
2.8 
1.1 


1.5 
1.8 


2.8 
8.0 
2.0 
1.6 
1.7 


1.7 
1.9 
1.5 
1.7 


2.8 
2.8 
2.8 
2.5 
2.8 
2.8 
2.8 


2.6 
8.0 
3.0 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 
2.5 

1.9 
1.9 
8.4 
8.2 
8.4 

3.2 
8.6 
8.6 
8.4 
8.5 


Varia- 
tion of 
the  com- 
pass. 


West 

o 

28.0 
23.0 
22.5 
23.0 
23.5 

24.0 
24.0 
24.0 
28.0 
23.0 

28.0 
28.0 
22.5 
28.0 


26.0 
25.0 


22.0 
22.0 
22.5 
23.0 
23.0 


23.0 
23.5 
24.5 
25.5 


26.0 
26.6 
24.5 
24.5 
24.5 
24.0 
23.0 


23.5 
23.0 
23.0 
23.0 
22.5 

22.0 
21.5 
21.5 
21.0 
21.0 

22.0 
22.0 
20.0 
20.0 
20.0 

20.0 
19.5 
19.0 
19.0 
19.0 
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TABLE  3.— TIDAL  DIFFERENCES 


2; 


1 

2 
3 
4 
6 


6 
7 
8 
9 
10 

11 
12 
18 
14 
15 
16 

17 
18 
19 
20 
21 
22 


26 

27 

28 
29 
80 
31 
32 


33 
34 
35 
36 
37 
38 
39 


40 
41 
42 
43 
44 


45 
46 
47 
•18 
49 

50 
51 
52 
53 
54 

65 
56 
57 
58 
59 


Station. 


NORTH  AMERICA  (East 
Coast)— Continued. 

NOVA  8COTI A— <*on tinned. 

Outer  roast — Continued. 

Rugffed  Inland  Harbor 

She!  Durne 

Negro  Harbor 

Barrington 

Cape  Sable  Light 

Hay  qf  Fundy. 

Seal  Island  Light 

Pubnico 

Argyle 

Yarmouth 

Grand  Passage,  St.  Mary  Bay 

Petite  Passage,  St.  Marv  Bay 

Weymouth,  St.  Mary  Bay 

Digby  Pier 

Annapolis 

Port  (ieorge 

Isle  Haute  Light 

Blat'k  Rock  Light 

Spencer  Anchorage 

Parrslwro,  Minas  Basin 

Horton  Bluff,  Minas  Basin 

Noel  Bay,  Minas  Basin 

Spicer  Cove 

NKW  BRUNSWICK— continued. 

Bay  of  Fu.ndy. 

Saekville 

Grindstone  Inland  Light 


Geographic  position. 


Lati- 
tude. 


Longitude. 


Arc.    '  Time. 


North. 


WesL 


23 
24 
25  I  Folly  Point 


Monckton  Railway. 
Quaco 


St.  John  Harbor 

Lepreau  Bay 

Fisn  Head,  Grand  Manan  Island. 
Seal  Cove.  Grand  Manan  Islaud.. 
Machlas  Seal  Island  Light 


o  / 

o   / 

43  42 

65  06 

43  45 

65  19 

48  34 

65  25 

43  33 

65  34 

43  23 

65  87 

43  24 

66  01 

48  38 

65  47 

43  42 

65  50 

43  50 

66  08 

44  15 

66  20 

44  28 

66  12 

44  27 

66  01 

44  41 

65  46 

44  45 

65  30 

45  00 

65  09 

45  15 

65  01 

h.in. 


45  10 
45  20 
45  23 
45  07 
45  19 
45  25 


45  53 
45  43 

45  52 

46  06 
45  21 

45  14 
45  07 
44  47 
44  38 
44  30 


44  52 
44  M 
44  52 
44  53 
44  54 

44  58 

45  ai 


NEW  BRUNSWICK  AND  MAINE. 

Pnttsamaquoddy  Bay. 

Lubec,  Me 

Deep  Cove,  Cobscook  Bay,  Me 

Federal  Harbor,  CobscooK  B.,  Me . . 

Welchpool.  Campobello  I.,  N.B 

Eastport,  Me 

Gleason  Cove,  Me 

L'Etang,N.  B 

St.  Croix  River. 

St.  Andrew,  X.B 45  04 

Robbinston,  Me 46  05 

Doohet  Island  Light,  Me 45  08 

Dufferin  (The  Ledge),  N.  B 45  10 

Calais.Me 45  11 


MAINE — continued. 

West  QuoddvHead 

Cutler.  Little  River 

Starboard  Island,  Machias  Bay 

Machiasport,  Machias  Bay 

Little  Kennebec  Bay 


44  49 
44  39 
44  36 
44  42 
44  37 

44  34 
44  28 
44  32 
44  28 
44  37 

44  29 
44  32 
44  27 

Dyer  Bay 44  27 

Indian  Harbor.  Gouldsboro  Bay 44  24 


Roque  I  Harbor,  Englishman  Bay 

Moose  Peak  Light , 

Jonesport 

Nash  Island  Light 

Addison  Point,  Plea.sant  River. . . 


Trafton  Island.  Xarraguaffus  Bay 

Millbridge,  Narraguagtis  Bay 

Pigeon  Hill  Bay. 


64  46 
64  42 


64 
64 


19 
13 


63  45 

64  M 


64  22 
64  27 
64  34 

64  47 

65  32 

66  04 
66  31 
66  44 

66  50 

67  06 


66  59 

67  01 
67  04 
66  57 

66  59 

67  08 
66  50 


67  03 
67  06 
67  08 
67  12 
67  17 


7  I 


66  57 

67  13 
67  23 
67  24 
67  26 

67  81 
67  82 
67  86 
67  45 
67  45 

67  50 
67  58 
67  62 
67  65 
67  58 


I 


4 
4 
4 
4 
4 


4 
4 
4 
4 
4 

4 

4 
4 
4 
4 
4 

4 

4 
4 

4 
4 
4 


20 
21 
22 
22 
22 


24 
23 
28 
25 
25 

25 
24 
23 
22 
21 
20 

19 
19 
17 
17 
15 
20 


4 

4 
4 
4 
4 

4 
4 
4 
4 
4 


17 
18 
18 
19 
22 

24 
26 
27 
27 

28 


4 
4 
4 
4 
4 
4 
4 


28 
28 
28 
28 
28 
28 
27 


4  28 
4  28 
4  29 
4  29 
4  29 


4  28 
4  29 
4  30 
4  30 
4  30 


4 
4 
4 
4 
4 


30 
30 
30 
31 
31 


4  81 
4  32 
4  31 
4  32 
4  32 


Standard  port  for 
reference. 


Name. 


Page. 


Halifax 
Halifax 
Halifax 
Halifax 
Halifax 


St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John.  N.  B . 

St.  John,  N.  B . 
St.  John,  N.  B , 
St.  John.  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 

St.  John,  N.  B 
St.  John,  N.  B 
St.  John,  N.  B, 
St.  John,  N.  B 
St.  John.  N.  B 
St.  John,  N.  B 


St.  John,  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 

St.  John.  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 


St.  John,  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 


St.  John.' N.B 
St.  John,  N.  B 
St.  John,  N.  B 
St.  John.  N.  B 
St.  John,  N.  B 


St.  John,  N.  B 
St.  John.  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 
St.  John.  N.  B 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 


51 
51 
51 
51 
51 


56 
66 

55 
55 
55 

55 
55 
55 
55 
55 
65 

55 
55 
65 
55 
55 
55 


Tidal  differences. 


55 
65 
65 
55 
55 

55 
55 
66 
66 
65 


55 
65 
56 
55 
65 
55 
65 


56 
55 
55 
55 
56 


55 
55 
55 
55 
55 

63 
63 
68 
68 
63 

68 
63 
63 
63 
68 


Time. 


HW. 


LW. 


Time  Meridian, 
ecR  w. 


a.  m. 
+0  10 
+0  22 
+0  23 
+1  22 
+1  17 


~1 

-1 
-1 
-1 


88 

58 
56 
06 


h.  ta. 
+0  10 
+0  22 
+0  23 
+1  22 
+1  17 


Height. 


Mean  Lovd 
WaitrSprinif$. 


fed. 
+  2.1 
+  L6 
+  1.6 
+  6.2 
+  5.8 


-1  86    -10.4 

-1 56  ;-n.i 


-0  80 

-083 
-0  25 
-0  17 
+0  07 
-0  06 
-0  03 

+0  04 
+0  18 
+0  54 
+1  06 
+1  15 
+0  13 


+0  81 
+0  22 
-H)25 
+0  47 
+0  13 


-1  49 
-1  16 
-0  28 

~0  27 
-0  21 
-0  16 
+0  11 
+0  12 
+0  26 

+0  88 
+0  68 
+1  81 
+1  50 
+1  69 
+0  67 


0 

0 
-0 
-0  21 
-0  07 


00 
00 
02 


+1  40 
+1  21 
+1  20 
+1  61 
+0  57 

000 
+0  01 
+0  26 
+0  01 
+0  07 


Time  meridian, 
75°  W, 


00 
44 

40 
67 
65 
50 

58 


-0  46 
-0  46 
-0  89 
-0  84 
-0  27 


-1 
-1 
-1 
-1 
-1 

-0 
-1 
-0 
-1 
-0 

-0 
0 
■0 
-0 
■0 


09 
20 
18 
00 
16 

58 
09 
44 
00 
26 

57 
45 
56 
61 
56 


0 
-0 
-0 
-0 
-0 
-0 
-0 


52 
32 
28 
51 
50 
42 
54 


-0  37 
-0  36 
-0  29 
-0  23 
-0  14 


-1  08 
-1  16 
-1  13 
-0  54 
-1  11 

-0  47 
-108 
-0  43 
-1  00 
-0  26 

-1  07 
-0  46 
-0  66 
-0  61 
-0  56 


-10.4 

-  7.4 

-  2.8 

-  L7 
+  0.2 
+  8.5 
+  4.6 
+  7.6 
+  8.6 

+n.4 

+14.2 
+18.0 
+22.6 
+25.0 
+12.2 


feet 
+0.8 
-kO.2 
+0.2 
+0.6 
+0.6 


-0.6 
-0.7 
-0.6 
-0.4 
-0.2 

-0.1 
0.0 
+0.8 
+0.4 
+0.6 
+0.6 

+0.8 
+1.0 
+1.2 
+1.6 
+L6 
+L0 


Ratio 
of     ! 
ranges. 


I 


1 


+20.0 
+16.1 
+19.8 
+21.8 
+  6.8 

0.0 
+  0.6 

-  1.8 

-  8.6 

-  6.5 


+L4 
+1.1 

+1.4 
+  1.4 
+0.4 

0.O 

0.0 

-0.1 

-0.2 

-0.S 


Mean  Low 
Water. 


4.0 
8.0 
8.4 
2.0 
4.2 
4.0 
2.0 


•7    I 


0.7 
2.6 
2.4 
2.4 
2.0 


7.2 
8.3 
9.9 

8.8 
9.6 

2.7 
2.4 
2.1 
1.4 
1.7 


+  1.6 
+  1.7 
+  1.6 
+  1.8 
+  0.9 


-1.4 
-L4 
-1.4 
-1.4 
-1.4 
-1.4 
-L4 


-1.5 
-1.4 
-1.4 
-1.4 
-L4 


-1.4 
1.5 
-L5 
-1.4 
-L4 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


L43 
1.S 
\,» 
2.09 

2.12 


0 

0 
0.54 
0.67 
0.87 

ass 

l.Ol 
1.15 
1.20 
1.33 
1.S8 

L51 
1.63 
1.80 
2.01 
2.11 
1.54 


^ 


?2 


1 

1 

l.S» 

1.97 

1.26 

1.00 
1.08 
0.94 
0.84 


0.S 

ass 

0.91 

a9« 
as: 

asr: 


1,04 
0.96 
0.9^ 
0.96 
0.97 


0.73 

0.67 
0.60 
0.65 
0.61 

1.2S 

1.22 

1.1-S 
1.1> 

L17 
1.1^ 
L12 
1.14 
1.09 


AND  TIDAL  (CONSTANTS. 


34 


Interval. 


1 
2 
8 
4 
6 


6 
7 

8 

I    9 
10 

11 
12 
18 
14 
15 
16 

17 
18 
19 
20 
21 
22 


Mean. 


HWI. 


23 
24 

25 
26 
•27 

28 
29 
30 
31 
32 


33 
3^t 
3.S 
36 
37 
38 
39 


40 

41 

42 

43- 

44 


45 
46 
47 

48 
49 

50 
51 
.52 
&i 
•54 

55 
56 
57 
58 
59 


LWI. 


h.  m. 
7  38 
7  49 

7  49 

8  48 
8  42 


985 

9  11 

9  13 

10  01 

10  87 

10  84 
10  48 

10  52 

11  17 
11  05 
11  09 

11  17 

11  81 

12  09 
12  21 

007 
11  25 


11  46 
11  36 

11  39 

12  00 
11  23 

11  08 
11  06 
11  03 
10  44 
10  57 


11  04 
11  20 
11  24 
11  07 
11  09 
11  14 
11  07 


11  18 
11  18 
11  24 
11  29 
11  86 


10  55 
10  43 

10  44 

11  02 
10  46 

10  49 
10  33 
10  58 

10  40 

11  14 

10  43 
10  54 
10  44 
10  48 
10  44 


k,  m. 

1  50 

2  01 
2  01 
300 
2  55 


8  28 
8  04 
8  11 
8  42 
4  80 


4 
4 
4 

5 
5 
5 


31 
88 
44 
12 
14 
29 


5  42 
602 
637 
666 
707 
600 


6  46 
6  26 
6  25 
6  55 
558 


59 
01 
22 
57 
02 


5 
5 
5 
5 
5 
5 
5 


03 
23 
27 
04 
05 
18 
02 


5  18 
5  19 
625 
5  81 
5  40 


4  52 
4  38 
4  40 
4  59 
4  42 


4 
4 
4 
4 
5 

4 
4 
4 
4 
4 


45 
24 
49 
30 
04 

23 
44 
34 
38 
84 


Tropic. 


HflWI. 


I 


h.  m. 
7  27o 
7  87a 

7  37a 

8  41a 
8  88a 


9  80a 
9  06a 
9  08a 
9  56a 
10  88a 

10  80a 
10  39a 

10  48a 

11  14a 
11  Ola 
11  06a 

11  14a 
11  26a 

11  41a 

12  18a 
004b 

11  22a 


11  53a 
11  3da 
11  36a 
11  57a 
11  20a 

11  04a 
11  02a 
10  59ct 
10  39a 
10  5'2a 


11  00a 
11  Ukt 
11  20a 
11  03a 
11  04a 
11  10(z 
11  03a 


11  14a 
11  14a 
11  20a 
11  25« 
11  32a 


10  50a 
10  39(1 
10  39a 
10  57a 
10  41a 

10  44a 
10  28a 
10  53a 

10  34a 

11  08a 

10  37a 
10  48a 
10  38a 
10  42a 
10  38a 


LLWI. 


h,  tn. 

1  666 

2  076 
2  076 
8  046 
8  006 


8  296 

3  106 
8  176 
8  476 

4  846 


366 
426 
406 
166 
146 
826 


5456 
6  086 
6  346 

6  596 

7  106 
6  OAb 


6  496 
6296 
6  286 
6  586 
6  016 

5  036 
5  056 
5  -266 
5  026 
5  076 


6  086 
5  276 
5  316 
5  0S6 
5  096 
5  W> 
5  066 


5  226 
5  '236 
5  296 
5  366 
5  446 


4  576 
4  42/^ 

4  466 

5  046 
4  486 

4  506 


Range  of  tide. 


Mean 

(Mn). 


I 


4  306 

4  jWj 

4  -.iHf) 

5  126 

4  316 

4  .526 

4  42^) 

4  4eW) 

4  426 

feet. 
6.1 
6.7 
6.7 
9.0 
9.1 


11.2 
10.5 
11.2 
14.0 
18.2 

19.8 
21.1 
24.1 
25.1 

27.8 
28.9 

81.5 
84.0 
87.7 
42.0 
44.2 
82.2 


39.6 
35.9 
39.4 
41.2 
26.8 

20.9 
21.5 
19.7 
17.6 
15.7 


18.3 
19.4 
19.0 
20.4 
18.2 
18.4 
20.3 


21.7 
19.8 
19.9 
•20.0 
20.3 


Spring 

(8g). 


feet. 

7.6 

7.0 

7.0 

11.0 

11.0 


12.8 
12.0 
12.8 
16.0 
20.8 

22.0 
24.1 
27.5 
28.7 
32.0 
33.0 

86.0 
89.0 
48.0 
48.0 
50.5 
87.0 


12. 3 
12.0 
11.7 
11.0 
11.3 

11.2 
11.3 
11.2 
10.9 
10.5 


45.2 
41.0 
45.0 
47.0 
30.0 

23.8 
24.5 
22.5 
20.0 
18.0 


20.9 
22.3 
21.8 
23.5 
20.7 
21.2 
23.3 


24.9 
22.8 
22.9 
23.0 
'23.3 


15.2 

17.5 

14.1 

16.2 

12.5 

14.4 

13.5 

15.5 

1-2.8 

14.7 

14.1 
13.8 
13.5 
1-2.6 
13.0 

1*2.9 
13.0 
12.9 
1*2. 5 
12.1 


Neap 

(Npf 


feet. 
4.6 
4.8 
4.8 
6.7 
6.8 


9.5 

8.9 

9.5 

11.8 

15.4 

16.8 
17.9 
20.4 
21.2 
23.3 
24.4 

26.6 
28.4 
31.9 
35.5 
87.4 
26.9 


83.5 
80.4 
33.8 
84.9 
22.2 

17.6 
18.2 
16.7 
14.8 
13.2 


15.4 
16.3 
16.0 
17.0 
15.4 
15.5 
17.1 


18.2 
16.6 
16.7 
16.8 
17.1 


12.8 
11.9 
10.5 
11.3 
10.8 

10.3 
10.0 

9.8 
9.2 
9.5 


Great 
tropic 

(Gc). 


feet. 
6.5 
6.1 
6.1 
9.5 
9.6 


11.0 
10.8 
11.0 
18.8 
17.9 

19.0 
20.7 
28.6 
24.7 
28.6 
'28.4 

81.0 
86.0 
37.1 
41.4 
48.6 
88.2 


Tropic  diurnal 
Inequality. 


89.0 
85.8 

88.8 
40.5 
25.8 

21.8 
21.0 
19.4 
17.2 
16.3 


19.0 
20.1 
19.7 
21.1 
18.4 
19.1 
•21.0 


22.5 
20.5 
20.6 
20.7 
•21.0 


15.8 
14.7 
13.1 
14.1 
13.4 

12.9 
12.5 
1*2.2 
1*2.4 
12.7 


HWQ. 


feet. 
0.6 
0.6 
0.6 
0.7 
0.6 


1.0 
1.0 
1.0 
1.1 
1.8 

1.8 
1.4 
1.5 
1.5 
1.5 
1.6 

1,7 
1.9 
1.9 
2.0 
2.0 
2.0 


1.9 
1.8 
1.9 
1.9 
1.5 

1.4 
1.4 
1.3 
1.8 
1.2 


1.3 
1.3 
1.3 
1.8 
1.4 
1.3 
1.4 


1.-4 
1.3 
1.3 
1.4 

1.4 


1.2 
1.2 
1.1 
1.1 
1.1 

1.1 
1.0 
1.0 
1.4 
1.4 


LWQ. 


feet 
1.1 
1.1 
1.1 
1.8 
1.1 


0.9 
0.8 
0.9 
1.0 
1.1 

1.1 
1.2 
1.8 
1.8 
1.8 
1.4 

1.5 
1.6 
1.6 
1.7 
1.7 
1.7 


1.6 
1.6 
1.6 
1.7 
1.8 

1.4 
1.2 
1.1 
1.1 
1.1 


1.2 
1.2 
1.2 
1.2 
1.3 
1.2 
1.2 


1.2 
1.2 
1.2 


1.1 
1.0 
1.0 
1.0 
1.2 

0.9 
0.9 
0.9 
1.1 
1.1 


Diurnal  wave. 


Tropic 
HW     Tropic 


inter- 
val. 


9.4 

1*2.6 

1.4 

9.5 

12.7 

1.4 

1      1 

9.4 

12.6 

1.4 

1.1 

9.2 

1*2.3 

1.4 

!•  1 

8.9 

11.8 

1.3 

range. 


A.  m. 


8  06 


8  14 


feet. 
1.2 
1.2 
1.2 
1.4 
1.8 


1.8 
1.2 
1.8 
1.4 
1.6 

1.7 
1.8 
1.9 
1.9 
1.9 
2.0 

2.2 
2.8 
2.8 
2,5 
2.5 
2.5 


Mean  sea  level 
above  planeof— 


Predic- 
tions. 


2.4 
2.3 
2.4 
2.6 
2.0 


1 

1 

1.7 

1.6 

1.6 


8 
8  < 


1.8 
1.8 
1.8 
1.8 
1.7 
1.8 
1.9 


1.9 
1.8 
1.8 
1.9 
1.9 


1.6 
1.5 
1.5 
1.5 
1.5 

1.4 
1.4 
1.4 

1.8 
1.8 

1.8 
1.8 
1.8 
1.7 
1.7 


feet. 
8.8 
8.5 
8.5 
5.5 
5.5 


6.4 
6.0 
6.4 
8.0 
10.4 

11.0 
12.0 
18.8 
14.4 
16.0 
16.5 

18.0 
19.5 
21.5 
24.0 
25.2 
18.5 


22.6 
20.5 
22.5 
23.6 
15.0 

11.9 
12.2 
11.2 
10.0 
9.0 


9.2 
9.7 
9.5 

10.2 
9.1 
9.2 

10.2 


10.8 
9.9 
10.0 
10.0 
10.2 


7.6 
7.0 
6.2 
6.8 
6.4 

6.2 
6.0 
5.8 
5.5 
5.6 

5.6 
5.6 
5.6 
5.4 
5.2 


Tropic 
LLW. 


feet. 
8.4 
8.2 
8.2 
4.9 
8.8 


5.7 
5.1 
6.7 
7.1 
9.2 

9.7 
10.6 
12.1 
12.6 
14.2 
14.5 

15.7 
17.4 
18.9 
21.1 
22.2 
16.5 


19.9 
18.1 
19.8 
20.7 
18.8 

10.7 

10.8 

9.8 

8.8 
8.0 


9.5 
10.0 

9.8 
10  3 

9.2 

9.5 
10.4 


11. 
10. 
10. 


10.3 
10.4 


7.9 
3 


0 


Varia- 
tion of 
the  com 
pass. 


West. 

o 

19.0 
18.5 
18.0 
18.0 
18.0 


17.6 
18.0 
18.0 
18.0 
18.5 

18.5 
19.0 
19.0 
19.5 
20.0 
20.5 

20.5 
21.0 
21.0 
21.5 
21.0 
21.0 


•22.0 
21.5 
21.5 
21.5 
20.0 

19.5 
19.0 
18.5 
18.5 
18.0 


19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 


19.0 
19.0 
19.0 
19.0 
19.0 


19.0 
18.5 
18. 5 
18.0 
18.0 


6.4 

18.0 

6.3 

18.0 

6.1 

IK.O 

6.1 

18.0 

6.2 

18.0 

6.2 

18.0 

6.2 

18. 0 

fi.2 

17. 5 

CO 

17.5 

5.8 

17.5 

842 


TABLE  3.— TIDAL  DIFFERENCES 


Z 


1 

2 
3 
4 
ft 
6 

7 

8 

9 

10 

11 

12 

13 
14 
15 
16 
17 
18 


19 
20 
21 
22 
23 

24 
25 
26 
27 

28 

29 
30 
81 


36 
87 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 

48 
49 
50 


51 
52 
53 
54 
55 

56 
57 
58 
59 
60 


Station. 


NORTH  AMERICA  (Eajbt 
Coast)— Continued. 

MAINE— continued. 


Gouldsboro  Point 

Prospect  Harbor 

Winter  Harbor.  Frenchman  Bay.. 
Ea.stcm  Pt.  Har.,  Frenchman  Bay. 

Sullivan.  Frenchman  Bay 

Mount  Desert  Narrows 


Salisbury  Cove.  Mt.  Desert  Island. 
Bar  Harbor,  Mount  Desert  Island . 
Southwest  Har.,  Mt.  Desert  Island. 
Somesvllle,  Mount  Desert  Island.. 
Bass  Harbor,  Mt.  Desert  Island  . . . 
Pretty  Marsh  Har..  Mt.  Desert  I... 


Union  River,  Blue  Hill  Bay 

Blue  Hill  Harbor,  Blue  Hill  Bay... 

Allen  Cove.  Blue  Hill  Bay 

Mackerel  Cove,  Blue  Hill  Bay 

Na.skeag  Har.,  Eggemoggin  Reach. 
Sedgwick,  Eggemoggin  Reach 


Penobscot  Bay. 

Matinicus  Harbor 

Head  Harbor,  Isle  au  Haut . . 

Kimball  Island 

Carvers  Harbor,  Fox  Islands. 
Iron  Point,  Fox  Islands 


Pulnit  or  North  Harbor,  Fox  Is.., 

RocKland , 

Grwns  Landing,  Deer  Isle , 

Ocean ville,  Deer  Isle , 

Northwest  Harbor,  Deer  Isle 


Camden 

'  Castine. 

Belfast  . 


I 


Penobteot  River. 


82  I  Fort  Point. 

33  ,  Bucksport. 

34  j  Hampden  . 

35  I  Bangor 


Outer  coast. 

Muscle  Ridge  Channel 

Tennant  Harbor 

Herring  Gut 

Thomaston,  St.  George  River. 
New  Harbor,  Muscongufi  Bay 


Geographic  position. 


Lati- 
tude. 


North. 

o     t 

44  28 
44  24 
44  23 
44  28 
44  31 
44  26 

44  26 
44  23 
44  16 
44  22 
44  15 
44  20 

44  80 
44  24 
44  18 
44  10 
44  13 
44  18 


43  52 

44  01 
44  04 

44  03 

44  08 

44  09 
44  06 
44  09 
44  12 
44  13 

44  12 
44  23 
44  25 


44  28 
44  35 
44  45 
44  49 


44  01 

43  5« 

43  56 

44  04 

43  52 

44  02 


AUigadasset  Point 


Broad  Cove,  Medomak  River 

Waldoboro.  Medomak  River ,  44  06 

.lohns  Bav 43  52 

East  Boothbay,  Damarlscotta  R 43  52 

Newcastle,  Damariscotta  River 44  03 


Bowdoinham 44  01 

Dresden 44  05 

Gardiner 44  14 

Hallowell 44  17 

Augusta I  44  18 


Boothbay 43  50 

Herman  Harbor,  Sheepscot  River..   43  49 

Jewett  Cove,  Sheepscot  River 43  52 

VVis<'asset.  Sheepscot  River ;  44  00 

Hockoraoc  Bay 43  53 


Kennebec  River. 


Hunniwt'll  Point 43  45 

Phippsljiirg I  43  49 

Bath 43  55 

Plea.sttiit  l\)int 43  58 


44  00 


Longitude. 


Arc. 


Time. 


West. 


67  59 

68  01 
68  05 
68  11 
68  12 
68  22 

68  17 
68  12 
68  19 
68  20 
6M  21 
68  25 

68  26 
68  34 
68  32 
68  26 
68  33 
68  37 


68  53 
68  37 
68  39 
68  50 
68  52 

68  53 

69  06 
68  40 
68  38 

68  41 

69  03 

68  48 

69  00 


68  49 

68  49 
68  50 
68  47 


69  05 
m  12 
69  16 
69  11 
69  29 

69  24 
69  23 
69  32 
69  35 
69  33 

69  39 
69  43 
69  12 
69  40 
69  44 


69  47 
69  48 
69  49 
69  52 
69  49 

69  53 
69  47 
69  46 
69  47 
69  46 


h.  m 


4 
4 
4 
4 

4 
4 

4 
4 
4 
4 
4 
4 

4 

4 
4 
4 
4 
4 


82 
32 
32 
33 
33 
33 

33 
33 
33 
33 
88 
34 

34 
34 
34 
34 
84 
84 


4  36 
4  31 
4  35 
4  35 
4  35 


4 
4 
4 
4 
4 

4 
4 
4 


36 
86 
&■> 
35 
35 

36 
85 
86 


4  85 
4  35 
4  &S 
4  35 


4 

4 
4 
4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 


4 
4 
4 
4 
4 

4 
4 
4 
4 

4 


36 

37 
37 
37 
38 

38 
:J8 

:« 

38 

39 
39 
39 
39 
39 


89 
89 
89 
39 
39 

40 
39 
89 
39 
39 


Standard  port  for 
reference. 


Name. 


Boston.., 
Boston.. 
Boston . . 
Boston . . 
Boston . . , 
Boston.. 

Bfjiston... 

Boston... 

Boston.., 

Boston.. 

Boston... 

Boston.., 

Poston.., 

Boston.. 

Boston.. 

Boston.., 

Boston.., 

Boston.., 

Boston.. 
Boston.. 
Boston.. 
Boston . . 
Boston.. 

Baston.. 
Boston.. 
Boston.., 
Boston.. 
Boston.. 

Boston.., 
Boston.. 
Boston.. 

Boston . . 
Boston.. 
Bwton.. 
Boston.. 

Portland 
Portland 
Portland 
Portland 
Portland 

Portland 
Portland 
Portland 
Portland 
Portland 

Portland 
Portland 
Portland 
Portland 
Portland 

Portland 
Portland 
Portland 
Portland 
Portland 

Portland 
Portland 
Portland 
Portland 
Portland 


Page. 


63 
68 
63 
63 
63 
68 

63 
68 
63 
63 
63 
68 

63 
63 
63 
63 
63 


63 
63 
63 
63 
63 

63 
63 
6? 


63 
63 
63 
63 


69 
59 
59 
59 
59 

59 
59 
69 
59 
59 

59 
59 
59 
59 
59 


59 
59 
59 
59 
59 

59 
59 
59 
59 
59 


Tidal  differences. 


Time. 


HW. 


LW. 


-0  47 
-0  39 
-0 
-0 


29 
28 


-0  37 

-0  44 

0  44 


-0 
-0 
-0 


34 
45 
86 


68  !     - 


0  '26 
0  80 
0  36 
0  48 
0  87 
0  19 


0  83 

0  26 

-0  37 


-0 
-0 

-0 

-0 

0 


86 
27 

22 
11 
00 


-0  02 
-j-0  14 
+0  54 
+1  12 


-0  11 
-0  21 
-0  19 
+0  06 
-0  24 

-0  06 
+0  14 
-0  24 
-0  14 
-hO  11 

-0  14 
-0  14 
-0  08 
+0  10 
+0  08 


+0  11 
+0  06 
+  1 
+2 


00 
18 


+2  15 

+2  18 
+2  42 
+3  25 
+3  61 

+4  06 


-0  48 
-0  40 
-0  -29 
-0  28 


-0  38 

0  45 

45 

35 

-0  46 

-0  37 


-0 
-0 


26 
80 
86 
44 


-0  41 
-0  23 


63 

-0  50 

-0  54 

68 

-0  48 

-0  52 

63 

-0  44 

-0  48 

68 

-0  41 

-0  45 

63 

-0  28 

-0  82 

I     — ' 


-0  86 
-0  80 
-0  41 
-0  40 
-0  31 

-0  26 
0  14 
0  08 


Time  meridian, 
75°  W. 

h.m. 
-0  43 
-0  49 

h.m. 
-0  43 
-0  50 

-0  «> 
+0  12 
+0  58 
+1  21 


-0  10 
-0  20 
-0  18 
+0  07 
-0.24 

-0  06 
+0  16 
-0  24 
-0  14 
+0  12 

-0  14 
-0  14 
-0  08 
+0  11 
+0  09 


+0  08 
+0  06 

+1  18 
+2  34 
+2  86 

+2  47 
+8  12 

+4  11 
+6  05 
+5  20 


Height. 


Ratio 

of 
ranges. 


HW. 


LW. 


Mean  Lote 
Water. 


feet. 

+L4 

+1.2 

+1.2 

+1.6 

+1.9 

+1.9 

+1.7 
+1.5 
+0.5 
+0.4 
+0.4 
+0.6 

+L9 
+1.8 
+0.7 
+0.6 
+0.4 
+0.8 


-0.7 
-0.5 
-0.3 
-0.8 
+0.4 

+0.8 

0.0 

0.0 

+0.2 

+0.1 

+0.1 
+0.2 
+0.6 


+0.5 
+L0 
+2.4 
+8.5 


+0.5 
+0.5 
+0.5 
-rl.l 
+0.4 

+0.5 
+1.1 
+0.5 
+0.1 
+0.8 


+0.5 

+0.6 

+0.7 

+0.9 

+0.4 

-0.6 

-0.3 

-2,0 

-4.2 

-8.8 

-2.9 

-8.8 

-8.8 

-4.6 

-4.6 

feet. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0,0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


u.o 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 


0.0 

o.u 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

ao 

0.0 


1.15 


13 
13 
17 


l.A» 
l.'iO 

1.1?* 
l.lrt 
l.ft? 

1.14 
LW 
l.C>6 

1.2C» 
1.14 
1.07 
L06 
LW 
LOS 


0.i!3 
0.* 

o.y: 

0.97 
LW 

LW 
LOi" 
LOD 
1.02 
1.01 

LOl 
L« 
L06 


L(6 
Lll 
L25 
L37 


1.06 

1. 1»; 

L12 
LW 

LOf. 
L12 
L06 
LOl 
LOS 

L06 
1.07 
LC^ 
LIO 
LW 


0.98 
0.97 

0.TS 
0.3S 
0.63 

0.67 
0..*»7 
0.57 
0.4b 
0.49 


AND  TIDAL  CONSTANTS. 


343 


1 
1 
1 

In 

teival. 

1 

Range  of  tide. 

Tropic  dinrnal 
inequality. 

Dian«lwave.;MS;e"prn'e%7i' 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW.  . 

3 
55 

HWI. 

LWI. 

HHWI. 

LLWI. 

■ 

val. 

1 

Wetl. 

A.  m. 

h.  m. 

h.  VI, 

h,  fn. 

feet. 

feet. 

Sect. 

feet. 

feet. 

feet. 

h.  fn. 

feet. 

feet. 

feet. 

o 

1 

10  56 

4  46 

10  50a 

4  M6 

11.0 

12.6 

9.2 

12.3 

1.4 

1.1 

1.8 

5.5 

6.1 

17.5 

1    2 

10  50 

4  39 

10  44a 

4  476 

10.8 

12.4 

9.1 

12.2 

1.4 

.1.1 

1.7 

».4 

6.0 

17.5 

3 

10  52 

4  41 

10  46a 

4  496 

10.8 

12.4 

9.1 

12.2 

1.4 

1.1 

1.7 

5.4 

6.0 

17.5 

4 

10  59 

4  48 

10  53a 

4566 

11.2 

12.9 

9.4 

12.6 

1.4 

1.1 

1.8 

5.6 

6.2 

17.5 

.    6 

11  09 

4  59 

11  03a 

5  076 

11.5 

13.2 

9.7 

12.9 

1.4 

1.1 

1.8 

5.8 

6.8 

17.5 

6 

11  10 

5  00 

11  04a 

6086 

11.5 

18.2 

9.7 

12.9 

1.4 

1.1 

1.8 

5.8 

6.8 

17.5 

I 

7 

11  01 

4  50 

10  66a 

4  586 

11.3 

18.0 

9.5 

12.7 

1.4 

1.1 

1.8 

5.6 

6.2 

17.5 

8 

10  54 

4  43 

10  48a 

4  516 

11.1 

12.8 

9.8 

12.5 

1.4 

1.1 

1.8 

5.6 

6.1 

17.5 

'    9 

10  5t 

4  43 

10  48a 

4  516 

11.1 

11.6 

8.5 

11.8 

1.8 

1.0 

1.7 

5.0 

5.6 

17.5 

10 

11  W 

4  53 

10  58a 

5  016 

10.0 

11.5 

8.4 

11.2 

1.8 

1.0 

1        1.7 

5.0 

6.5 

17.5 

,  11 

10  53 

4  42 

10  47a 

4  506 

10.0 

11.5 

8.4 

11.2 

1.8 

1.0 

1.7 

5.0 

5.5 

17.5 

12 

11  01 

4  50 

10  55a 

4586 

10.2 

11.7 

8.6 

11.5 

1.8 

1.1 

1.7 

5.1 

5.7 

17.5 

13 

11  11 

5  01 

n  O&a 

5096 

11.5 

13.2 

9.7 

12.9 

1.4 

1.1 

1.8 

5.8 

6.8 

17.0 

14 

11  07 

4  57 

11  Ola 

5056 

10.9 

12.6 

9.2 

12.8 

1.4 

1.1 

1.8 

5.4 

6.8 

17.0 

15 

11  02 

4  51 

10  56a 

4  596 

10.3 

11.8 

8.7 

11.6 

1.8 

1.1 

1.7 

5.2 

6.7 

17.0 

16 

10  54 

4  43 

10  48a 

4  516 

10.2 

11.7 

8.6 

11.5 

1.8 

1.1 

1.7 

5.1 

6.7 

17.0 

17 

11  00 

4  46 

10  54a 

4  546 

10.0 

11.5 

8.4 

11.2 

1.8 

1.0 

1.7 

5.0 

5.5 

17.0 

18 

11  18 

5  04 

11  12a 

5  126 

9.9 

11.4 

8.8 

11.1 

1.8 

1.0 

1.7 

6.0 

5.5 

17.0 

19 

10  45 

4  31 

10  39a 

4  396 

8.9 

10.2 

7.5 

10.1 

1.2 

1.0 

1.6 

<        4.4 

5.0 

16.0 

20 

10  49 

4  35 

10  43a 

4  436 

9.1 

10.5 

7.6 

10.8 

1.2 

1.0 

1.6 

4.6 

5.1 

17.0 

21 

10  52 

4  38 

10  46a 

4  466 

9.3 

10.7 

7.8 

10.5 

1.8 

1.0 

1.6 

4.6 

6.2 

17.0 

22 

10  55 

4  41 

10  49a 

4  496 

9.3 

10.7 

7.8 

10.5 

1.8 

1.0 

1.6 

4.6 

6.2 

16.5 

2i 

11  08 

4  54 

11  02a 

5  026 

10.0 

11.5 

8.4 

11.2 

1.8 

1.0 

1.7 

5.0 

6.5 

16.5 

i24 

11  02 

4  49 

10  56a 

4  576 

9.9 

11.4 

8.3 

11.2 

1.8 

1.0 

8  14 

1.7 

5.0 

5.5 

16.0 

25 

11  09 

4  55 

11  03a 

6  036 

9.6 

11.0 

8.1 

10.8 

1.8 

1.0 

1.6 

4.8 

5.5 

16.0 

26 

10  59 

4  45 

10  53a 

4  536 

9.6 

11.0 

8.1 

10.8 

1.3 

1.0 

1.6 

4.8 

5.8 

16.5 

27 

11  00 

4  46 

10  fAa 

4  546 

9.8 

11.3 

8.2 

11.0 

1.8 

1.0 

1.7 

4.9 

5.4 

16.5 

28 

11  09 

4  55 

11  03a 

5036 

9.7 

11.2 

8.1 

10.9 

1.8 

1.0 

1.6 

4.8 

5.4 

17.0 

29 

'    11  13 

4  59 

11  07a 

5  076 

9.7 

11.2 

8.1 

10.9 

1.8 

1.0 

1.6 

4.8 

5.4 

16.5 

30 

11  25 

5  12 

11  19a 

5206 

9.8 

11.3 

8.2 

11.0 

1.3 

1.0 

1.7 

4.9 

5.4 

17.0 

31 

11  35 

5  22 

11  29a 

5306 

10.2 

11.7 

8.6 

11.5 

1.8 

1.1 

1.7 

5.1 

1 
1 

•    6.7 

17.0 

1 
32 

11  34 

5  21 

n  28a 

5296 

10.1 

11.6 

8.5 

11.3 

1.8 

1.0 

1.7 

1 

5.0 

5.7 

17.0 

33 

11  50 

5  38 

11  44a 

5  466 

10.6 

12.2 

8.9 

11.9 

1.8 

1.1 

1.7 

5.3 

5.9 

17.0 

34 

0  05 

6  24 

0  006 

6  316 

12.0 

13.8 

10.8 

13.2 

1.4 

1.1 

1.8 

6.0 

6.5 

17.0 

35 

0  23 

6  47 

0  186 

6  546 

13.1 

15.1 

11.0 

18.4 

1.5 

1.2 

1.9 

6.6 

7.2 

17.0 

8f) 

11  05 

4  51 

10  59a 

5006 

9.4 

10.8 

7.9 

10.6 

1.4 

1.1 

1.8 

4.7 

5.2 

16.0 

37 

10  54 

4  40 

10  48a 

4  496 

9.4 

10.8 

7.9 

10.6 

1.4 

1.1 

1.8 

4.7 

5.2 

16.0 

'  as 

10  56 

4  42 

10  50a 

4  516 

9.4 

10.8 

7.9 

10.6 

1.4 

1.1 

1.8 

4.7 

5.2 

16.0 

39 

11  21 

5  07 

11  15ri 

5  166 

10.0 

11.5 

8.4 

11.2 

1.5 

1.2 

1.9 

5.0 

5.6 

16.0 

40 

10  50 

4  35 

10  44a 

4  446 

9.3 

10.7 

7.8 

10.5 

1.4 

1.1 

1.8 

4.6 

5.2 

15.5 

41 

11  08 

4  53 

11  02a 

5  026 

9.4 

10.8 

7.9 

10.6 

1.4 

Ti 

1.8 

4.7 

5.8 

16.0  1 

42 

11  28 

5  14 

11  22a 

5236 

10.0 

11.5 

8.4 

11.2 

1.5 

1.1 

1.9 

5.0 

5.6 

16.0 

43 

10  50 

4  35 

10  44a 

4  446 

9.4 

10.8 

7.9 

10.6 

1.4 

1.1 

1.8 

4.7 

5.3 

15.5 

44 

11  00 

4  45 

10  63a 

4  556 

9.0 

10.4 

7.6 

10.2 

1.4 

1.1 

1.8 

4.5 

4.7 

15.5 

45 

11  -25 

5  11 

11  19a 

5206 

9.7 

11.2 

8.1 

10.9 

1.5 

1.2 

1.8 

4.8 

5.6 

15.5 

i  4<3 

10  59 

4  41 

10  53a 

4  536 

9.4 

10.8 

7.9 

10.6 

1.4 

1.1 

1.8 

4.7 

5.5 

15.5 

47 

10  59 

4  44 

10  53a 

4  536 

9.5 

10.9 

8.0 

10.7 

1.4 

1.1 

1.8 

4.8 

5.3 

15.5 

.  ^ 

11  05 

4  50 

10  69a 

4  596 

9.6 

11.0 

8.1 

10.8 

1.4 

1.1 

1.8 

4.8 

6.3 

15. 5 

49 

11  23 

5  09 

11  17a 

5  186 

9.8 

11.2 

8.2 

11.0 

1.5 

1.2 

1.8 

4.9 

6.5 

15.5 

50 

11  21 

6  07 

11  15a 

5  166 

9.3 

10.7 

7.8 

10.5 

1.4 

1.1 

1.8 

4.6 

5.2 

15.5 

1 
51 

11  24 

5  01 

11  17a 

5  116 

8.3 

9.5 

7.0 

9.5 

1.4 

1.1 

1.7 

4.2 

4.6 

15.5 

62 

11  19 

504 

11  12a 

5  146 

8.6 

9.9 

7.2 

9.8 

1.4 

1.1 

1.7 

4.3 

4.8 

15.5 

53 

12  13 

6  16 

12  05a 

6  276 

6.9 

7.9 

5.8 

7.9 

1.2 

1.0 

1.6 

8.4 

8.9 

15. 5 

54 

1  01 

7  32 

0  516 

7  466 

4.7 

5.4 

4.0 

5.5 

1.0 

0.8 

1.8 

2.4 

2.7 

15.5 

65 

1  OS 

7  ^ 

0J>56 

7  466 

5.6 

6.4 

4.7 

6.5 

1.1 

0.9 

1.4 

2.8 

8.2 

15.5 

56 

1  05 

7  44 

0  576 

7  566 

6.0 

6.9 

5.0 

7.0 

1.1 

1.0 

1.5 

-8.0 

8.5 

15.5 

.  67 

1  30 

8  10 

1  226 

8  226 

6.1 

5.9 

4.3 

6.0 

1.1 

0.8    '        1.3 

2.6 

2.9 

15.5 

58 

2  13 

9  09 

2  056 

9  216 

5.1 

5.9 

4.3 

6.0 

1.1 

0.8    1.8 

2,6 

2.9 

16.0 

59 

2  39 

10  03 

2  296 

10  176 

4.3 

4.9 

8.6 

5.1 

1.0 

0.8    1.2 

2.2 

2.5 

16.0 

60 

254 

10  18 

2  446 

10  326 

4.3 

4.9 

8.6 

5.1 

1.0 

0.8    1.2 

2.2 

2.5 

16.0 

844 


TABLE  3.— TIDAL  DIFFERENCES 


1 

• 

1 
1 

1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 

12 

13 
14 
15 
16 

17 
18 
19 

20 
21 

Station. 

Geographic  position. 

Standard  port  for 
reference 

Tidal  difTereiice> 

Rauo 
of    , 

1 

1 

1  00 
0'.» 

0  97 
100 

09S 
108 
107 

1  01 
lOD 
1  Oi 
100 

0.97 
l.OD 
1.00 
100 

1.03 
0.9i< 
0.87 

089 
0.99 
0.99 
0.97 
1.00 

0.96 
a96 
a97 
0.99 
l.OO 

.     0.99 

0.96 
1.06 
1.01 

1.05 
1.12 
0.96 
0.93 
0.68 

O.S« 
0.t2 
0.3i» 
0.43 

0.&1 
L06 
0.W 
0.W 
0.7« 

a8S 

0,« 

a  92 

0.4* 
0.56 

0.^ 
0.5* 

l.OP 
1.24 

Lati- 
tude. 

Longitude. 

Name. 

Page. 

■ 
Time. 

Height 

Arc. 

Time. 

HW 

LW 

HW 

LW 

NORTH  AMERICA  (Eart 
Coast)— Continued . 

MAINE— continued. 

Casco  Bay 

Small  Point  Harbor 

North 

o     * 

43  44 

43  52 
43  45 
43  43 
43  46 

43  44 
43  51 
43  51 
43  50 
48  45 
43  47 
43  89 

48  33 
43  27 
43  28 
43  22 

43  05 
42  68 
42  54 

42  48 
42  41 
42  40 
42  39 
42  37 

42  32 
42  30 
42  25 
42  27 
42  22 

42  20 
42  15 
42  00 
41  57 
41  46 

41  43 

41  56 

42  08 
42  04 

41  48 

41  43 
41  40 
41  33 
41  33 

41  40 
41  38 
41  37 
41  38 
41  33 

41  23 
41  20 
41  16 
41  14 
41  14 

41  14 
41  17 
41  17 
41  17 

Wt 

•J     / 

69  51 

69  53 
09  59 

70  01 
70  00 

70  02 
09  57 
70  01 
70  06 
70  06 
70  08 
70  15 

70  14 
70  20 
70  24 
70  28 

70  44 
70  87 
70  49 

70  52 
70  60 
70  41 
70  87 
70  40 

70  58 
70  61 
70  54 

70  57 

71  08 

70  53 
70  47 
70  86 
70  40 
70  28 

70  17 
70  02 
70  11 
70  15 
69  56 

69  58 

69  58 

70  00 
69  55 

69  58 

70  11 
70  16 
70  17 
70  29 

70  (» 
70  00 

69  58 

70  01 
70  02 

70  06 
70  15 
70  15 
70  06 

it 

h  m 
4  39 
4  40 
4  40 
4  40 
4  40 

4  40 
4  40 
440 
4  40 
4  40 
4  41 
4  41 

4  41 
4  41 

4  42 
4  42 

4  43 
4  42 
4  43 

4  43 
4  43 
4  4.3 
4  42 
4  48 

4  44 
4  43 

4  44 
4  44 
4  44 

4  44 
4  43 
4  42 
4  43 
4  42 

4  41 
4  40 
4  41 
4  41 
440 

4  40 
4  40 

4  40 
4  40 

4  40 
4  41 
4  41 
4  41 
4  42 

4  40 
4  40 
4  40 
4  40 
4  40 

4  40 
4  41 
4  41 
4  40 

Portland 

Portland 

Portland    

69 
59 
59 
59 
59 

69 
59 
59 
59 
59 
59 
59 

59 
59 
50 
69 

59 
69 
69 

69 
59 
69 
59 
69 

63 
63 
68 
68 
68 

63 
63 
63 
63 
63 

63 
63 
68 
63 
63 

63 
63 
63 
68 

67 
67 
67 
67 
91 

67 
67 
91 
91 
91 

91 
91 
91 
91 

h   m 
-0  15 
+0  21 
000 
-0  02 
-0  17 

000 
+0  27 
+0  23 
+0  25 
+0  01 
+0  24 

000 

-0  11 
+0  01 
-0  03 
+0  05 

+0  14 
+0  09 
+0  17 

+0  14 
+0  08 
+0  04 
-0  13 
-0  07 

-0  11 
-0  19 
-0  18 
-0  07 
000 

-0  18 
-0  18 
-0  06 
-0  09 
+0  03 

+0  06 
-0  11 
-0  01 
-0  09 
+0  19 

+1  10 
+0  40 
+0  29 
+0  19 

+4  44 
+4  40 
+4  37 
+4  36 
+8  06 

+4  21 
+4  87 
+2  25 
+1  13 
-0  80 

-1  02 
-1  13 
+3  05 
+3  19 

eridtan 
W 

h    m 
-0  Ji 
+0  2-1 
000 
-0  02 
-0  21 

000 
+0  32 
+0  26 
+0  29 
+0  01 
+0  27 

000 

-0  11 
-0  05 
-0  03 
+0  06 

+0  15 
+0  03 
+0  18 

+0  16 
+0  10 
+0  06 
-0  12 
-0  06 

-0  14 
-0  21 
-0  20 
-0  09 
000 

-0  21 
-0  21 
-0  08 
-0  10 
+0  01 

+0  05 
-0  \2 
-0  03 
-0  12 

+0  41 

+1  44 
+0  36 
+0  27 
+0  17 

+5  13 
+4  67 
+4  44 
+4  42 
+8  02 

+4  46 
+5  09 
+2  44 
+103 
-0  07 

-0  45 

-0  65 

•    +3  04 

+3  19 

Mean 
Wc 

Jtti 

-0  2 

00 

-0  1 

0  8 

00 

-0  2 
+0  6 
+0.6 
+0  1 

0.0 
+0.2 

00 

-0.3 
0.0 
00 
0  0 

+0.3 
-0  2 
-1.2 

-1  0 
-0.1 
■-0.1 
-0  8 
0.0 

-0.4 
-0.4 
-0.3 
-0.1 
0.0 

-0.1 
-0.2 
-0.2 
+0.6 
+0.1 

+0.5 
+1.1 
-0.4 
-0.7 
-3.1 

-6.1 
-5.6 
-{).9 
-5.5 

-0.2 
+0.2 
-0.2 
-0.4 
-0.6 

-0.5 
-0.2 
-0.2 
-1.3 

-1.1 

-0.3 
-0.3 
+0.2 
+0.6 

Low 

\K€T 

00 
00 
00 
00 
00 

00 
0.0 
00 
00 
00 
00 
0.0 

00 
00 
00 
0.0 

0.0 
0.0 
0.0 

0.0 
00 
0.0 
00 
0.0 

o.o 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

1      0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

Foster  Point.  New  Meadow  R 

Lowell  Cove,  Orrs  I«iland 

Mericoneafi:  Sound 

Harpswell  Harbor 

Potts  Harbor  . 

Middle  Bay  Cove.  Pennell's  Wharf . 
Maquoit  Bay 

Portland    

Portland    

Portland    

Portland    

Portland 

Bartol  Point,  Freeport  River 

Great  ChebeaK  iHland 

Parker  Point,  Yarmouth  River 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Oilier  cwist 

Richmonds  Island 

Wood  Island 

Portland 

Portland 

Saco  River  Entrance 

Kennebunk  Port 

NEW  HAMPSHIRE. 

Portsmouth 

Isles  of  Shoals  Light 

Hampton  Harbor 

MA.SSACHUHETT8. 

Newburvport 

Portland 

Portland 

Portland 

Portland 

Portland 

loewich  Entrance 

Portland 

22 

Anniflquam 

Portland 

23 
24 

Rockport 

Portland 

Gloucester 

Portland 

25 

Salem 

Boiiton 

2fi 

Marblehead 

Boston 

27 

28 
29 

80 
81 
82 
38 
34 

85 
36 
37 
38 
39 

40 
41 

Nahant 

Boston 

Lynn  Harbor 

Boflton 

Boston 

Boston 

Boston  Lieht 

Boston 

Cohasset '.  iarbor 

Boston 

Gurnet  Liirht 

Boston. 

Plymouth 

Boston 

Sandwich 

Boston 

Sandy  Neck  Light 

Boston 

Wellfleet,  Cape  Cod 

Boston 

Provincetown.  Cane  Cod 

Boston 

Boston 

Race  Point,  Cape  Cod 

Nauset  Harbor,  Cape  Cod 

Boston 

Pleasant  Bav,  Cape  Cod 

Boston 

•  Chatham,  Cape  Cod 

Boston 

42 

Monomoy  Point 

Boston 

43 

44 
45 

Pollock  Rip 

Boston 

Nantucket  Sound,  north  side. 
Stage  Harbor 

Newport 

Ba.<w  River  Breakwater 

Newport 

46 

Point  Gammon 

Newport 

47 
48 

-19 

Hvannis 

Ne\yport 

Succonnesset  Point 

Old  Point  Com  fort 
Newport 

Xanlucket  Island. 
Great  Poin  t 

50 

Wauwinet  (outer  shore) 

Newport 

51 

Siasconset 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Com  fort 

52 

5;^ 

Tom  Nevers  Head 

Forked  Pond 

54 
55 

Weweeder 

Smith  Point,  south  side 

56 
57 

Smith  Point,  north  side 

Nantucket  Harbor 

AND  TIDAL  CONSTANTS. 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  planeoi— 

Varia- 

• 

1 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

Neap 

(NpT. 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

• 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

z 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

• 

Weet. 

#i.  fii. 

hm  in* 

h,  tn. 

h,  M. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet 

A«    «R« 

feet 

feet: 

feet. 

o 

1 

10  58 

448 

10  51a 

4  685 

8.7 

10.0 

7.8 

9.9 

1.4 

1.7 

4.4 

4.9 

15.5 

2 

1188 

522 

1126a 

5825 

8.9 

10.2 

7.5 

10.1 

1.4 

1.8 

4.4 

5.0 

15.5 

8 

11  12 

4  57 

11  05a 

5  075 

8.8 

10.1 

7.4 

10.0 

1.4 

1.8 

4.4 

4.9 

16.0 

4 

11  10 

455 

11  08a 

5055 

8.6 

9.9 

7.2 

9.8' 

1.4 

1.7 

4.3 

4.8 

15.0 

5 

10  55 

486 

10  48a 

4  465 

8.9 

10.2 

7.5 

10.1 

1.4 

1.8 

4.4 

5.0 

16.0 

6 

1112 

4  57 

1106a 

5  075 

8.7 

10.0 

7.8 

9.9 

1.4 

1.7 

4.4 

4.9 

16.0 

7 

1189 

529 

11  83a 

5385 

9.4 

10.8 

7.9 

10.6 

1.4 

1.8 

4.7 

6.2 

15.0 

8 

1185 

528 

1129a 

6326 

9.5 

10.9 

8.0 

10.7 

1.4 

1.8 

4.8 

5.3 

15.0 

9 

U87 

526 

11  80a 

5865 

9.0 

10.4 

7.6 

10.2 

1.4 

1.8 

4.6 

6.0 

15.0 

10 

U  18 

458 

11  06a 

6085 

8.9 

10.2 

7.6 

10.1 

1.4 

1.8 

4.4 

5.0 

15.0 

11 

11  85 

528 

U28a 

5835 

9.1 

10.6 

7.6 

10.8 

1.4 

1.8 

4.6 

5.1 

16.0 

12 

11  11 

4  66 

1103a 

5055 

8.9 

10.2 

7.5 

9.8 

1.2 

1.2 

8i2 

1.7 

4.5 

4.9 

14.5 

18 

1100 

445 

10  53a 

4565 

8.6 

9.9 

7.2 

9.8 

1.4 

1.1 

1.7 

4.8 

4.8 

14.5 

14 

11  12 

4  51 

11  06a 

5  015 

8.9 

10.2 

7.5 

10.2 

1.4 

1.1 

1.8 

4.4 

5.0 

14.5 

15 

11  07 

452 

11  00a 

5025 

8.9 

10.2 

7.5 

10.2 

1.4 

1.1 

1.8 

4.4 

6.0 

14.5 

16 

11  15 

6  01 

1108a 

5  115 

8.9 

lu.2 

7.5 

10.2 

1.4 

1.1 

1.8 

4.4 

5.0 

14.0 

17 

1128 

509 

11  16a 

5  195 

9.2 

10.5 

7.7 

10.4 

1.4 

1.1 

1.8 

4.6 

5.1 

18.5 

18 

11  19 

458 

11  12a 

5085 

8.7 

10.0 

7.8 

10.0 

1.4 

1.1 

1.7 

4.4 

4.9 

13.5 

19 

1126 

512 

U  19a 

5225 

7.7 

8.8 

6.5 

8.8 

1.8 

1.0 

1.6 

8.8 

4.8 

18.0 

20 

11  28 

5  10 

11  16a 

5  215 

7.9 

9.1 

6.6 

9.0 

1.8 

1.0 

1.7 

4.0 

4.4 

13.0 

21 

11  17 

504 

1110a 

5  145 

8.8 

10.1 

7.4 

9.9 

1.4 

1.1 

1.8 

4.4 

4.9 

18.0 

22 

11  18 

500 

11  06a 

5  105 

8.8 

10.1 

7.4 

9.9 

1.4 

1.1 

1.8 

4.4 

4.9 

18.0 

28 

10  57 

4  43 

10  60a 

4  635 

8.6 

9.9 

7.2 

9.7 

1.4 

1.1 

1.7 

4.8 

4.8 

18.5 

24 

11  02 

4  49 

10  55a 

4695 

8.9 

10.2 

7.6 

10.0 

1.4 

1.1 

1.8 

4.4 

5.0 

18.0 

25 

11  16 

503 

11  10a 

5  126 

9.2 

10.6 

7.7 

10.0 

1.8 

1.0 

1.6 

4.6 

4.9 

18.0 

26 

11  09 

4  57 

11  08a 

5065 

9.2 

10.6 

7.7 

10.0 

1.8 

1.0 

1.6 

4.6 

4.9 

18.0 

27 

11  09 

4  57 

11  03a 

5065 

9.3 

10.7 

7.8 

10.1 

1.3 

1.0 

1.6 

4.6 

4.9 

18.0 

28 

11  20 

508 

11  14a 

5  175 

9.5 

10.9 

8.0 

10.8 

1.8 

1.0 

1.7 

4.8 

5.0 

18.0 

29 

11  28 

5  18 

11  22a 

5  276 

9.6 

10.9 

8.1 

10.1 

1.4 

1.0 

8  66 

1.6 

4.8 

5.0 

12.5 

80 

1109 

456 

11  08a 

5055 

9.5 

10.9 

8.0 

10.3 

1.8 

1.0 

1.7 

4.8 

6.1 

12.5 

81 

11  10 

4  57 

11  04a 

5065 

9.4 

10.8 

7.9 

10.2 

1.8 

1.0 

1.7 

4.7 

5.0 

12.6 

32 

11  23 

5  11 

11  17a 

5206 

9.4 

10.8 

7.9 

10.2 

1.8 

1.0 

1.7 

4.7 

6.0 

12.6 

83 

11  19 

508 

11  13a 

5  176 

10.2 

11.7 

8.6 

11.0 

1.4 

1.0 

1.7 

5.1 

6.4 

12.0 

34 

11  32 

5  20 

11  26a 

5296 

9.7 

11.2 

8.1 

10.6 

1.8 

1.0 

1.7 

4.8 

5.2 

12.6 

35 

11  36 

525 

11  SOa 

^345 

10.1 

11.6 

8.6 

10.9 

1.4 

1.0 

1.7 

5.0 

5.4 

12,5 

86 

11  20 

509 

11  14a 

6  185 

10.7 

12.3 

9.0 

11.5 

1.4 

1.0 

1.8 

6.4 

5.7 

18.0 

37 

11  29 

5  17 

11  28a 

6  265 

9.2 

10.6 

7.7 

10.0 

1.3 

1.0 

1.6 

4.6 

4.9 

13.0 

88 

11  21 

508 

11  16a 

6  175 

8.9 

10.2 

7.6 

9.7 

1.3 

1.0 

1.6 

4.4 

4.8 

13.0 

89 

1150 

602 

11  43a 

6  125 

6.5 

7.6 

5.5 

7.1 

1.0 

0.7 

1.8 

8.2 

3.4 

13.0 

40 

0  16 

706 

0076 

7  185 

3.6 

4.0 

2.9 

8.9 

0.7 

0.5 

0.9 

1.8 

1.9 

13.0 

41 

12  11 

5  57 

12  Ola 

6  115 

4.0 

4.6 

8.4 

4.5 

0.9 

0.6 

1.1 

2.0 

2.2 

13.0 

42 

12  00 

538 

11  60a 

6  015 

8.7 

4.3 

3.1 

4.2 

0.8 

0.6 

1.0 

1.8 

2.0 

12.6 

48 

1160 

5  38 

11  40a 

6  515 

4.1 

4.7 

3.4 

4.6 

0.9 

0.6 

1.1 

2.0 

2.2 

12.6 

44 

006 

607 

0085 

5  545 

8.8 

4.0 

2.4 

3.5 

0.7 

0.1 

0.7 

1.6 

1.6 

13.0 

45 

003 

560 

0035 

6  365 

8.7 

4.6 

2.7 

3.9 

0.8 

0.1 

0.8 

1.8 

1.8 

12.6 

■  46 

000 

5  87 

0005 

6  245 

3.3 

4.0 

2.4 

3.5 

0.7 

0.1 

0.7 

1.6 

1.6 

12.5 

47 

12  23 

586 

12  23a 

5  216 

3.1 

3.8 

2.3 

3.3 

0.7 

0.1 

0.7 

1.6 

1.5 

12.5 

•  48 

12  16 

6  41 

12  16a 

6  215 

1.9 

2.4 

1.4 

2.1 

0.6 

0.1 

0.6 

1.0 

0.9 

12.0 

49 

12  10 

640 

12  10a 

5265 

8.0 

8.7 

2.2 

3.2 

0.7 

0.1 

0.7 

1.5 

1.5 

12.5 

50 

0  01 

6  03 

0  015 

6605 

3.8 

4.0 

2.4 

3.5 

0.7 

0.1 

0.7 

1.6 

1.6 

12.5 

51 

11  35 

525 

11  85a 

5095 

2.3 

2.8 

1.7 

2.6 

0.6 

0.1 

0.6 

1.2 

1.1 

12.0 

52 

10  23 

844 

10  23a 

8235 

1.2 

1.4 

0.9 

1.3 

0.4 

0.1 

0.4 

0.6 

0.6 

12.0 

53 

840 

234 

8  40c 

2  116 

1.4 

1.7 

1.0 

1.6 

0.5 

0.1 

0.6 

0.7 

0.7 

12.0 

54 

808 

1  66 

808a 

1  895' 

2.2 

2.7 

1.6 

2.4 

0.6 

0.1 

0.6 

1.1 

1.1 

12.0 

W 

7  56 

1  45 

7  56a 

1285 

2.2 

2.7 

1.6 

2.4 

0.6 

0.1 

0.6 

1.1 

1.1 

12.0 

56 

12  14 

544 

12  14a 

5285 

2.7 

8.3 

2.0 

2.9 

0.7 

0.1 

0.7 

1.4 

1.3 

12.0 

57 

1 

004 

600 

0  045 

5465 

8.1 

3.8 

2.8 

3.3 

0.7 

0.1 

0.7 

1.6 

1.5 

12.0 
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6 
7 
8 
9 
10 

11 
12 
13 
14 
16 


19 
20 
21 
22 
23 


24 
25 
26 
27 

28 

29 
80 
81 
82 
83 

84 
85 
86 
87 
38 
89 


40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 


Station. 


NORTH  AMERICA  (Eaot 
Coast)— Continued. 

MAfiSACH  USETTS— continued. 

Tuckemuck  Island. 

East  Pond  .. .". 


Geographic  position. 


Lati- 
tude. 


North. 

o      / 
41  18 


Miigkeget  Idand. 
Life-saving  station , 


41  20 


Chappoijuiddick  Island.  ' 

8     Cape  Poge  Light i  41  25 

4  Chappaquiddick  Dike '  41  22 

5  I  WasquePoInt 41  21 


Marthas  Vineyard. 

Edgarto  w  n 

Katama  Bay 

Pahognet 

Chilmark  Pond 

No  Mans  Land  Island 


Gay  Head  Light. . 
Menemsha  Bight. 
Cedar  Tree  Neck . 
Chappaquonsett. . 
West  Chop  Light . 


16  Vineyard  Haven 

17  I  East  Chop  Light 

18  Cottage  City 


Vineyard  Sound,  north  side. 


MonantBlll 

Falmouth 

Nobska  Point  Light 

Tarpaulin  Cove 

Quicks  Hole,  south  side . 

Buzzards  Bay. 


Cmtvhunk  Light 

Penikese  Island 

Quick.s  Hole,  north  side 

Kettle  Cove 

Uncatena  I.,  N.  side  Woods  Hole 


Woods  Hole,  Fish  Comm.  Wharf. 

Hog  Island  Harbor 

Pocasset  Harbor 

Back  River  Harbor 

Wareham  River 


41  23 
41  22 
41  21 
41  20 
41  16 

41  21 
41  21 
41  26 
41  28 
41  29 

41  28 
41  28 
41  27 


41 
41 


88 
82 


41  81 
41  28 
41  26 


41  25 
41  27 
41  27 
41  28 
41  31 

41  31 
41  87 
41  41 
41  44 
41  44 


RHODB  ISLAND. 


Narragansett  Bay. 


Sakonnet  Point  Light.. 

Newport 

Beavertail  Light 

Wickford 

Prudence  Island  Light, 


41  27 
41  29 
41  27 
41  84 
41  86 

41  89 
41  40 
41  42 
41  40 
41  44 

41  48 
41  46 
Providence 41  49 


Bristol  Ferry  Light. 

Bristol 

Fall  River,  Mass  ... 
East  Greenwich . . . . 
Warren 


Nayat  Point. 
Pawtuxet . . . 


Bird  Island  Light 41  40 

Mattapolsett ,  41  89 

Clark  Point |  41  36 

New  Bedford 41  88 

Dumpling  Rock  Light 4182 

Westport 41  81 


Longitude. 


Arc.    I  Time. 


West. 


70  15 


70  19 


70  27 
70  27 
70  27 


70  31 
70  29 
70  85 
70  43 
70  49 

70  51 
70  47 
70  42 
70  88 
70  86 

70  36 
70  34 
70  38 


70  32 
70  37 
70  39 
70  45 
70  51 


70  57 
70  55 
70  50 
70  47 
70  42 

70  40 
70  38 
70  37 
70  37 
70  43 

70  43 
70  49 
70  54 
70  55 

70  65 

71  04 


71  12 
71  20 
71  24 
71  27 
71  18 

71  16 
71  16 
71  10 
71  27 
71  17 

71  21 
71  23 
71  24 


h. 
4 


m. 
41 


4  41 


4  42 

4  42 
4  42 


4 
4 

4 
4 
4 

4 
4 
4 
4 
4 


4 
4 

4 
4 
4 

4 
4 


4 
4 


4 
4 


42 
42 
42 
43 
43 

43 
43 
43 
43 
42 


4  42 
4  42 
4  42 


4  42 

4  42 
4  43 
4  43 
4  43 


44 
44 
43 
43 
43 

43 
43 


4  42 
4  42 
4  48 


43 
43 
44 
44 
44 
44 


4  45 
4  45 
4  46 
4  46 
445 


45 
45 


4  45 


46 
45 

45 


Standard  port  for 
reference. 


Name. 


Old  Point  Comfort 


Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Com  fort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Page. 


I 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Newport 


Newport. 
Newport. 
Newport. 
Newport. 
Newport. 


Old  Point  Comfort 

Newport 

Newport 

Newport 

Newport 


Newport. 
Newport. 
Newport. 
Newport. 
Newport. 
Newport. 


Newport. 
Newport. 
Newport. 
Newport. 
Newport. 


Newport 

Newport 

Sandv  Hook. 
Charleston  .. 
Charleston  .. 


Charleston 


91 


91 


91 
91 
91 


91 
91 
91 
91 
91 

91 
91 
91 
91 
91 

91 
91 
91 


91 
91 
91 
91 
67 


67 
67 
67 
67 
67 

91 
67 
67 
67 
67 

67 
67 
67 
67 
67 
67 


67 
67 
67 
67 
67 

67 

67 

88 

107 

107 

107 


4 

4  46     Charleston j    107 

4  46  I  Newport '      67 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian, 
7S^  W. 


h.m. 
-f-2  66 


+1  68 


+2  46 
-1-2  31 
■HO  04 


-f-3  OH 
+0  04 
-0  30 
-1  02 
-1  42 


-1 
-1 
-1 
-0  08 
-1-2  26 


86 
25 

18 


-1-2  86 
-1-2  80 
+2  42 


-1-1  16 
-Hi  16 
-0  86 
-1  17 
-0  08 


-0  13 
-0  08 
-0  08 
-0  02 
+0  13 

-0  81 
4-0  04 
+0  03 
+0  05 
+0  14 

+0  09 
+0  11 
+0  06 
+0  12 
+0  14 
+0  18 


-0  04 
000 
-0  07 
+0  07 
+0  08 

+0  09 
+0  18 
+0  24 
000 
+0  06 

-0  07 
+0  08 
+0  29 


h.m. 

+2  52 


+2  17 


+2  83 
+2  24 
+0  22 


+2  42 
+  0  21 
-0  13 
-  0  45 
-1  26 


18 
05 


-1 
-1 
-0  41 
+0  37 
+1  54 

+2  24 
+2  01 
+2  15 


+1 
+1 
-0 
-0  47 
+0  38 


80 
88 
02 


+0  09 
-M)  10 
+0  07 
+0  24 
+0  15 

-029 
+0  07 
+0  03 
-0  02 
+0  14 

+0  08 
+0  09 
+0  18 
+0  28 
+0  18 
+0  87 


-0  16 
000 
+0  10 
-0  18 
-0  18 

-0  09 
+0  07 
-0  47 
-100 
-0  48 

-0  56 
-0  61 
+0  09 


I  R&iio 
Height.  of 

'  ranges. 


HW.      LW. 


Mean  Lots 
Water. 


feet. 
+0.1 


-0.9 


-0.5 

0.9 

-1.0 


-0.5 
-0.8 
-0.4 
0.0 
+0.7 

+0.5 
+0.2 
-0.2 
-0.2 
-0.9 

-0.8 
-0.9 
-0.8 


-L5 
-LO 
-1.0 
-0.2 
-0.4 


0.0 
+0.1 
+0.2 
+0.8 
+0.6 

-0.8 
+0.6 
+0.6 
+0.6 
+0.6 

+0.8 
+0.4 
+0.4 
+0.7 
+0.8 
-0.4 


+0.1 
0.0 
+0.8 
+0.7 
+0.8 

+0.9 
+0.6 
+0.8 
-0.6 
-0.6 

-0.2 
-0,4 
+0.9 


feet. 
0.0 


0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

ao 

0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 


1.04 


0.0       0.W 


O.S0 
0.64 
0.60 


0.<' 
0.* 
0.H 
LOD 
0.0  '      1.28 


1.20 
1.0^ 
0.92  I 

o.« 

0.64' 

0.68 
0.6^ 


0.41' 

0.611 
O.fti 
0.S9 


1.00 
1.03 
1.06 
1.23 
I.IT 


IT 

IT 

IT 

I* 


1.23 
LU 
l.U 

1.09 
O.J« 


1.08 
LC» 
1.09 
l.iO 
1.23 


0.0 

1.36 

0.0 

LIT 

0.0 

l.« 

0.0 

a??T 

0.0 

0-» 

aw 

0.S»3 

1.2: 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

1 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

-  _ 

Varia- 

: B 

Me 

an. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Npf 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 

the  com- 

paw. 

s 
55 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

West. 

h,  in. 

h,  m. 

h.  m. 

h.  fn. 

feet. 

/eel. 

feet. 

feet. 

feet. 

feet. 

h.  tn. 

feet. 

feet. 

feet. 

o 

1 

12  05 

682 

12  06a 

6  166 

2.6 

8.0 

1.9 

2.8 

0.7 

0.1 

0.7 

1.3 

1.3 

12.0 

2 

11  07 

4  57 

11  07a 

4  876 

1.6 

2.0 

1.2 

1.7 

0.6 

0.1 



0.6 

0.8 

0.8 

12.0 

3 

11  53 

5  12 

11  58a 

4536 

2.0 

2.4 

1.6 

2.2 

0.6 

0.1 

0.6 

1.0 

1.0 

12.0 

4 

11  89 

508 

11  39a 

4  436 

1.6 

2.0 

1.2 

1.8 

0.6 

0.1 

0.5 

0.8 

0.8 

12.0 

6 

9  12 

3  01 

9  12a 

2  406 

1.5 

1.8 

1.0 

1.7 

0.5 

0.1 

0.6 

0.8 

0.7 

12.0 

6 

12  16 

521 

12  16a 

5026 

2.0 

2.4 

1.6 

2.2 

0.6 

0.1 

0.6 

1.0 

1.0 

12.0 

t 

9  12 

3  00 

9  12a 

2  426 

1.7 

2.1 

1.2 

1.9 

0.6 

0.1 

0.6 

0.8 

0.8 

12.0 

8 

K  38 

2  26 

8  88a 

2  086 

2.1 

2.6 

1.5 

2.8 

0.6 

0.1 

0.6 

1.0 

1.0 

12.0' 

9 

8  ao 

1  53 

805a 

1  8V) 

2.6 

8.1 

1.8 

2.7 

0.6 

0.1 

;     0.6 

1.2 

1.2 

12.0 

10 

7  '25 

1  12 

7  25a 

0  5isb 

8.2 

4.0 

2.8 

3.4 

0.7 

0.1 

'        0.7 

1.6 

1.6 

11.6 

11 

7  31 

1  20 

7  81a 

1  066 

8.0 

8.7 

2.2 

8.2 

0.7 

0.1 

'        0.7 

1.5 

1.5 

11.5 

12 

7  42 

1  83 

7  42a 

1  176 

2.7 

8.8 

2.0 

2.9 

0.7 

0.1 

0.7 

1.4 

1.8 

11.5 

13 

7  49 

1  57 

7  49a 

1  416 

2.3 

2.8 

1.7 

2.5 

0.6 

0.1 

-    0.6 

1.2 

1.1 

12.0 

14 

859 

8  16 

8  59a 

2  596 

2.8 

2.8 

1.7 

2.5 

0.6 

0.1 

0.6 

1.2 

1.1 

12.0 

15 

11  34 

4  83 

11  84a 

4  136 

1.6 

2.0 

1.2 

1.7 

0.6 

0.1 

0.6 

0.8 

0.8 

12.0 

16 

11  43 

503 

11  43a 

4456 

1.7 

2.1 

1.2 

1.9 

0.5 

0.1 

0.5 

0.8 

0.8 

12.0 

17 

11  38 

4  40 

11  88a 

4  206 

1.6 

2.0 

1.2 

1.8 

0.6 

0.1 

0.5 

0.8 

0.8 

12.0 

18 

11  50 

4  54 

11  50a 

4366 

1.7 

2.1 

1.2 

1.9 

0.5 

0.1 

0.5 

,       0.8 

0.8 

12.0 

19 

10  24 

4  09 

10  24a 

8  446 

1.0 

1.2 

0.7 

1.1 

0.4 

0.1 

0.4 

0.5 

0.6 

12.0 

20 

10  24 

4  12 

10  24a 

8556 

1.6 

1.8 

1.1 

1.6 

0.4 

0.1 

0.4 

0.8 

0.7 

12.0 

21 

8  32 

2  86 

8  82a 

2  196 

1.5 

1.8 

1.1 

1.6 

0.4 

0.1 

0.4 

0.8 

0.7 

12.0 

'  22 

7  61 

1  5L 

7  61a 

1  356 

2.8 

2.8 

1.7 

2.6 

0.6 

0.1 

0.6 

1.2 

1.1 

12.0 

23 

788 

1  29 

7  88a 

1  156 

8.1 

8.8 

2.3 

8.3 

0.7 

0.1 

0.7 

1.6 

1.6 

12.0 

24 

7  86 

6  59 

7  36a 

0  45a 

8.5 

4.8 

2.6 

8.7 

0.8 

0.1 

0.8 

1.8 

1.7 

12.0 

25 

7  37 

1  00 

7  37a 

0  46a 

8.6 

4.5 

2.6 

8.8 

0.8 

0.1 

0.8 

1.8 

1.8 

12.0 

26 

7  38 

0  58 

788a 

0  44a 

8.7 

4.6 

2.7 

8.9 

0.8 

0.1 

0.8 

1.8 

1.8 

12.0 

27 

7  44 

1  15 

7  44a 

1  03a 

4.8 

6.8 

8.1 

4.5 

0.8 

0.1 

0.8 

2.2 

2.1 

12.0 

28 

1 

759 

1  06 

7  59a 

0  53a 

4.1 

6.0 

8.0 

4.8 

0.8 

0.1 

0.8 

2.0 

2.0 

12.0 

'-29 

8  36 

2  09 

886a 

1  61a 

1.7 

2.1 

1.2 

1.9 

0.5 

0.1 

0.5 

0.8 

0.8 

12.0 

1  30 

7  50 

058 

7  50a 

0  45a 

4.1 

5.1 

8.0 

4.3 

0.8 

0.1 

0.8 

2.0 

2.0 

12.0 

31 

7  50 

055 

750a 

0  42a 

4.1 

5.1 

3.0 

4.3 

0.8 

0.1 

0.8 

2.0 

2.0 

12.0 

32 

7  52 

0  50 

7  52a 

0  37a 

4.1 

5.1 

3.0 

4.3 

0.8 

0.1 

0.8 

2.0 

2.0 

12.0 

33 

800 

1  05 

800a 

0  62a 

4.1 

5.1 

3.0 

4.3 

0.8 

0.1 

0.8 

2.0 

2.0 

12.0 

34 

7  55 

0  59 

7  56a 

0  47a 

4.3 

5.3 

8.1 

4.5 

0.8 

0.1 

0.8 

2.2 

2.1 

12.0 

35 

7  57 

1  00 

7  67a 

0  47rt 

3.9 

4.8 

2.8 

4.1 

0.8 

0.1 

0.8 

2.0 

1.9 

12.0 

3H 

7  51 

108 

7  61a 

0  65« 

3.9 

4.8 

2.8 

4.1 

0.8 

0.1 

0.8 

2.0 

1.9 

12.0 

'  37 

7  57 

1  18 

7  67a 

1  06a 

4.2 

5.2 

3.1 

4.4 

0.8 

0.1 

0.8 

2,1 

2.1 

12.0 

:w 

7  59 

1  08 

7  69a 

0  55a 

3.8 

4.7 

2.8 

4.0 

0.8 

0.1 

0.8 

1.9 

1.9 

12.0 

39 

7  58 

1  27 

7  68a 

1  13a 

8.1 

3.8 

2.3 

3.3 

0.7 

0.1 

0.7 

1.6 

1.5 

12.0 

40 

7  40 

1  05 

740a 

0  51a 

3.6 

4.5 

2.6 

8.8 

0.8 

1 

1 

1 
0.1  ' 

0.8 

1.8 

1.8 

12.0 

41 

7  44 

0  49 

7  47a 

0  9b(i 

8.5 

4.8 

2.5 

3.8 

0.8 

0. 1         7  31 

0.8 

1.7 

1.7 

12.0  j 

42 

7  36 

0  58 

7  40a 

0  56a 

3.8 

4.7 

2.8 

4.0 

0.8 

0.1  I 

0.8 

1.9 

1.9 

12.0, 

43 

7  50 

035 

7  (Via 

0  23(1 

4.2 

5.2 

3.1 

4.4 

0.8 

0.1    

0.8 

2.1 

2.1 

11.5 

44 

7  62 

0  86 

7  52a 

0  24a 

4.8 

6.3 

3.1 

4.5 

0.8 

0.1    

0.8 

2.2 

2.1 

11.5 

45 

7  53 

0  40 

7  64a 

0  29a 

4.4 

5.2 

3.6 

4.6 

0.8 

0.1  , 

0.8 

2.2 

2.1 

11.5  1 

46 

802 

056 

8  02a 

0  44a 

4.1 

4.8 

8.8 

4.8 

0.8 

0.1 

7  46 

0.8 

2.0 

2.0 

11.5  1 

47 

8  10 

0  51 

8  11a 

0  42a 

4.9 

6.8 

4.0 

6.1 

0.8 

0.1 

0.8 

2.4 

2.4 

12.0, 

48 

800 

045 

8  Ola 

0  34a 

4.5 

5.3 

3.6 

4.7 

0.8 

0.1 

0.8 

2.2 

2.2 

1L5 

49 

•     804 

1  03 

8  05a 

0  52a 

4.6 

5.4 

8.7 

4.8 

0.8 

0.1 

0.8 

2.3 

2.2 

12.0 

50 

7  64 

0  51 

7  65a 

0  40a 

4.9 

5.8 

4.0 

5.1 

0.8 

0.1 

0.8 

2.4 

2.4 

12.0 

51 

803 

0  54 

8  02a 

1  Or>b 

4.7 

5.6 

8.7 

4.9 

0.8 

0.1 

0,8 

2.4 

2.3 

12.0 

52 

8  12 

0  57 

8  11a 

1  096 

4.4 

5.4 

3.4 

4.7 

0.8 

0.1 

7  25 

0.8 

2.2 

2.1 

12.0 

848 


TABLE  3.— TIDAL  DIFFERENCES 


Geographic  position. 


Standard  port  for 
reference. 


I 


1 
2 
8 


I 


4 
6 
6 
7 
8 

9 
10 
U 
12 
18 

14 
15 
16 
17 

18 

19 
'20 
21 
22 
23 

24 
25 
26 
27 
28 
29 

80 
31 
32 
33 
34 
35 


86 
37 
38 
39 
40 


41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 


Station. 


Lati- 
I  tude. 


NORTH  AMERICA  (East 
C!oA8T)— Continued. 

RHODE  ISLAND— continued. 

Outer  coagt. 

Point  Judith  Light 

Block  Island.  Basin  Harbor 

Watch  Hill  Light 


CONKBCTICUT. 


Long  Idand  Sound,  north  side. 


Stonington '. 

Noank,  Mystic  River  Entrance 

New  London,  Custom-House  Whf . 

New  London  Naval  Station 

Norwich,  Thames  River 


Millstone  Point 

Saybrook  Breakwater 

Say  brook,  Connecticut  River 

Lyme  Ferry,  Connecticut  River.. 
Essex,  Connecticut  River 


Chester,  Connecticut  River 

Higganum,  Connecticut  River .. 
Miadletown,  Connecticut  River. 
South  Glastonbury,  Conn.  River 
Wethersfield,  Connecticut  River 


Hartford,  Connecticut  River 

Duck  Island , 

Falkner  Island  Light 

Money  Island,  Thimble  Islands . . 
Branford 


North. 

O      t 

41  22 
41  10 
41  18 


41  20 
41  19 
41  21 
41  24 
41  32 

41  18 
41  16 
41  17 
41  18 
41  21 

41  24 
41  90 
41  34 
41  40 
41  43 

41  46 
41  16 
41  13 
41  15 
41  16 

41  14 
41  18 
41  10 
41  10 
41  09 


Southwest  Ledge  Light 

New  Haven 

Milford  Roads 

Bridgeport 

Black  Rock  Harbor  Light 

Saugatuck ,  41  06 

I 

Westport ,  41  09 

Wilsons  Point ;  41  06 

41  03 
41  08 
41  02 
41  02 


Nor  walk  Islands  Lt.,  Sheffield  Is. 

Darien 

Stamford 

Greenwich 


NEW  YOBK. 


Long  Island  Sound,  north  side. 


Great  Captain  Island  Light. 

Mamaroneck 

New  Rochelle 

City  Island 

Throgs  Neck 


East  River. 


Whltestone  Point 

Clausrjn  Point 

College  Point 

Flushing.  Flushing  Bay. 
Hunts  Point 


North  Brother  Light 

Lawrence  Point 

Polhemus  Dock 

Pot  Cove.  Astoria. 


40  59 
40  56 
40  54 
40  51 
40  48 


40  48 
40  48 
40  48 
40  46 
40  48 

40  48 
40  47 
40  47 
40  47 


Hallets  Point  Light,  Hell  Gat« 40  47 

Hell  Gate  Ferry.  Astoria 40  46 

Blackwellfl  Island  Light 40  46 

East  4l8t  street.  New  York  City !  40  45 

40  44 
40  42 
40  42 


East  27th  street,  Bellevue  Hospital 
Brooklyn  Navy- Yard , 
Brooklyn  Bridge 


I 


Longitude. 


Arc. 


Time. 


Wett. 


71  29 
71  83 
71  52 


71 
71 


54 
59 


72  06 
72  06 
72  Oft 

72  10 
72  21 
72  21 
72  20 
72  28 

72  26 
72  88 
72  89 
72  87 
72  39 

72  40 
72  28 
72  39 
72  45 
72  49 

72  55 

72  56 

73  02 
78  11 
78  13 
73  21 

73  22 
73  24 
78  25 
78  29 
78  33 
78  85 


h.  n, 
4  46 
4  46 
4  47 


73  37 
73  44 
73  46 
73  47 
73  47 


73  49 
73  51 
78  51 
78  51 
78  52 

78  54 
73  55 
78  55 
73  56 
78  56 

73  56 
73  56 
73  58 
73  58 

73  59 

74  00 


4  48 
4  48 

4  48 
4  48 
4  48 


4 
4 
4 
4 

4 

4 
4 

4 
4 
4 

4 
4 
4 

4 
4 

4 
4 
4 
4 
4 
4 

4 
4 
4 
4 

4 
4 


49 
49 
49 
49 
50 

50 
50 
51 
50 
51 

51 
50 
51 
51 
51- 

52 
52 
52 
53 
53 
53 

53 
54 
51 
54 
54 
54 


4  54 
455 
4  55 
4  55 
4  55 


4 
4 

4 
4 

4 

4 
4 
4 
4 

4 

4 
4 

4 

4 
4 
4 


.55 

55 
55 
55 
55 

56 
56 
56 
56 

56 

56 
56 
56 
56 
56 
56 


Name. 


Newport 

Newport 

New  London 


New  London 
New  London 
New  London 
New  London 
New  London 

New  London 
New  London 
New  London 
New  London 
New  London 

New  London 
New  London 
New  London 
New  London 
New  London 

New  London 
Sandy  Hook . 
Sandy  Hook . 
Willets  Point 
Wlllets  Point 

Willets  Point 
Wlllets  Point 
Willets  Point 
Wlllets  Point 
Willets  Point 
Wlllets  Point 

Willets  Point 
Wlllets  Point 
Wlllets  Point 
Wlllets  Point 
Wlllets  Point 
Wlllets  Point 


Page. 


Wlllets  Point 
Wlllets  Point 
Willete  Point 
Willets  Point 
Willets  Point 

Willets  Point 
Wlllets  Point 
Willets  Point 
Willets  Point 
Willets  Point 

Willets  Point 
Willets  Point 
Willets  Point 
Willets  Point 
New  York  . . . 

New  York  . . . 
New  York  . . . 
New  York  . . . 
New  York... 
New  York ... 
New  York ... 


67 
67 
71 


71 
71 
71 
71 
71 

71 
71 
71 
71 
71 

71 
71 
71 
71 
71 

71 
83 
83 
75 
75 

75 
75 
75 
75 
75 
75 

75 
75 
75 
75 
75 
75 


75 
75 
75 
75 
75 


75 
75 
75 
76 
75 

75 
75 
75 
75 
79 

79 
79 
79 
79 
79 
79 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian, 
75°  W. 


h.  nt. 
-Oil 
-0  10 

0  88 


-0  17 
-0  08 
000 
-i-0  06 
+0  41 

-1-0  06 
-Hi  04 
+1  14 
+1  80 
+148 

+2  16 
+8  14 
+8  55 

+4  49 
+5  28 

+5  52 
+8  05 
+8  14 
-0  15 
-0  11 

-0  14 


-0 
-0 
-0 
-0 
-0 


04 
06 
02 
08 
05 


+0  08 
-0  05 
-0  07 
-0  06 
-0  05 
-0  04 


-0  06 
-0  08 
+0  04 
-0  02 
000 


+0  08 
+0  08 
+0  12 
+0  81 
+0  18 

+0  12 
+0  09 
+0  06 
+0  02 
+2  49 


+1 

+1 
+1 
+1 


56 
50 
87 
23 


+0  40 
+0  20 


A.  lit. 
+0  29 
+0  87 
-0  58 


-0  27 
-0  12 
000 
+0  n 
+0  47 

+0  04 
+0  42 
+0  57 
+1  24 
+1  51 

+2  80 
+4  01 
+4  48 
+6  01 
+6  46 

+7  28 
+2  58 
+8  05 
-0  46 
-0  40 

-0  44 
-0  81 
-0  81 
-0  20 
-0  20 
-0  21 

-0  10 
-0  18 
-0  27 
-0  26 
-0  25 
-0  24 


-0  26 
-0  22 
-0  12 
-0  10 
+0  08 


+0  02 
+0  05 
+0  08 
+0  48 
+0  07 

+0  04 

+0  02 

000 

002 

+2  32 

+1  85 
+1  88 
+1  24 
+1  16 
+0  48 
+0  22 


'  Ratio 
Height.  of 

jranges. 


HW. 


I 


LW. 


Mean  Low 
Water. 


/eel, 
-0.4 
-0.5 
+0.8 


+0.8 

0.0 

0.0 

+0.1 

+0.7 

+0.8 
+L2 
+1.2 
+0.9 
+0.5 

0.0 
-0.5 
-0.9 
-1.3 
-L5 

-L6 
-0.1 
+0.8 
-1.7 
-1.7 

-1.6 
-1.3 
-0.7 
0.0 
-0.2 
-0.8 

-0.2 
-0.1 
-0.8 
-0.2 
-0.2 
+0.1 


0.0 
+0.2 
+0.8 
+0.1 

0.0 


-0.8 
-0.2 
-0.2 
-0.8 
-0.4 

-0.5 
-0.8 
-1.1 
-L4 
+0.9 

+0.7 
+0.9 
+0.5 
+0.8 
0.0 
0.0 


/ecf. 
0.0 
0.O 
0.O 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
Old 
0.0 
0.0 

0.0 
0.0 

ao 

0.0 
0.0 

0.0 
0.0 

ao 

OrO 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

ao 

0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


o.*& 
1-to 


l.«l 
l.w , 

1.C0 

i.to 

L24 

LCt? 
1.44 
L44 
1.82 
L16 

l.« 

0.76 
0.60 
0.44 
0.36 

0.S2 
0.% 

1.15 

0.78 
0.7S 

0.79 

LOO 
0.99 
0.97 

0.99 
LOO 
0.97 

o!i^^ 


I.C'l 
L04 
LH5 

i.m 

LOl 


0.0 

a97 

0.0 

0.99 

0.0 

0.99 

0.0 

0.90 

0.0 

0.% 

0.94 
0.90 
0-» 


82 
20 


•1.16 


,30 

.i: 

07 
00 
DC 
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349 


1 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  aea  level 
above  plane  of— 

1 

Varia- 

1 

s 

m4 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

Neap 
(Np). 

Great 

tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

2 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

West. 

h.  m. 

h,  vn. 

A.  tn. 

A.  m. 

feet. 

fed. 

feet. 

feet. 

feet. 

feet. 

h.  m. 

feet. 

feet. 

feet. 

o 

1     1 

7  S2 

1  17 

7  82a 

1066 

8.1 

8.8 

2.3 

8.3 

0.7 

0.1 

0.7 

1.6 

1.6 

11.5 

2 

788 

126 

78Sa 

1  116 

8.0 

8.7 

2.2 

8.2 

0.7 

0.1 

0.7 

1.5 

1.6 

11.0 

3 

8  49 

288 

846a 

2686 

2.7 

8.2 

2.1 

8.1 

• 

0.9 

0.2 

0.9 

1.4 

1.4 

n.o 

4 

909 

803 

906a 

8286 

2.7 

■ 

3.2 

2.1 

8.1 

0.9 

• 

0.2 

0.9 

1.4 

1.4 

11.0 

5 

9  18 

8  18 

918a 

8  406 

2.6 

8.0 

2.0 

2.9 

0.9 

0.2 

0.9 

1.2 

1.3 

11.0 

6 

9  26 

880 

9  21a 

8  616 

2.6 

2.9 

1.9 

2.8 

0.9 

0.2 

8  31 

0.9 

1.2 

1.3 

11.0 

7 

9  82 

3  41 

9  27a 

4  016 

2.6 

2.9 

2.0 

2.8 

0.9 

0.2 

8  27  :       0.9 

1.2 

1.3 

11.0 

1 

10  07 

4  17 

10  03a 

4  876 

8.1 

3.7 

2.4 

3.5 

1.0 

0.2 

1.0 

1.6 

1.6 

11.0 

;  9 

9  31 

838 

9  27a 

3686 

2.7 

8.2 

2.1 

8.1 

0.9 

0.2 

0.9 

1.4 

1.4 

11.0 

10 

10  29 

4  11 

10  25a 

4  306 

8.6 

4.3 

2.8 

4.1 

1.1 

0.3 

1.1 

1.8 

1.8 

10.6 

11 

10  39 

4  26 

10  35a 

4456 

8.6 

4.3 

2.8 

4.1 

1.1 

0.3 

1.1 

1.8 

1.8 

10.8 

12 

10  66 

4  53 

10  61a 

5  116 

8.3 

4.0 

2.6 

8.7 

1.0 

0.2 

1.0 

1.6 

1.7 

10.5 

13 

11  12 

6  19 

11  08a 

5  406 

2.9 

8.5 

2.3 

8.8 

0.9 

0.2 

.    1.0 

1.4 

1.5 

10.6 

14 

11  40 

6  58 

11  35a 

6206 

2.5 

8.0 

2.0 

2.7 

0.9 

0.2 

0.9 

1.2 

1.8 

10.6 

15 

0  18 

729 

0086 

7566 

1.9 

2.3 

1.5 

2.3 

0.8 

0.2 

0.8 

1.0 

1.0 

10.5 

16 

0  58 

8  15 

0  476 

8  446 

1.5 

1.8 

1.2 

1.8 

0.7 

0.2 

0.7 

0.8 

0.8 

10.0 

17 

1  48 

9  29 

1  416 

10  036 

1.1 

1.3 

0.9 

1.4 

0.6 

0.1 

0.6 

0.6 

0.6 

10.5 

18 

2  21 

10  13 

2  146 

10  476 

0.9 

1.0 

0.7 

1.1 

0.5 

0.1 

....•■•• 

0.5 

0.4 

0.5 

10.5 

19 

2  50 

10  50 

2  426 

11286 

0.8 

1.0 

0.6 

1.0 

0.5 

0.1 

0.5 

0.4 

0.4 

10.5 

20 

10  46 

4  31 

.    10  42a 

4896 

4.6 

5.3 

8.7 

5.2 

0.8 

0.3 

0.8 

2.2 

2.4 

10.5 

21 

10  54 

4  37 

10  51a 

4  456 

6.4 

6.8 

4.4 

6.1 

0.8 

0.3 

0.9 

2.7 

2.9 

10.0 

22 

10  58 

4  40 

10  65a 

4  476 

5.6 

6»6 

4.6 

6.3 

0.9 

0.3 

0.9 

2.8 

3.0 

10.0 

123 

11  02 

4  46 

10&9a 

4636 

6.6 

6.6 

4.6 

6.3 

0.9 

0.3 

0.9 

2.8 

3.0 

10.0 

24 

10  58 

4  41 

10  54a 

4  496 

6.7 

6.7 

4.7 

6.4 

0.9 

0.3 

..a..... 

1.0 

2.8 

3.0 

10.0 

2o 

11  08 

4  54 

11  06a 

6  026 

6.0 

7.0 

4.9 

6.7 

0.9 

0.3    

1.0 

3.0 

3.2 

10.0 

■  26 

11  06 

4  54 

U  03a 

5  016 

6.6 

7.7 

5.4 

7.3 

0.9 

0.3  ! 

1.0 

3.3 

3.5 

10.0 

27 

11  09 

5  04 

11  06a 

6  116 

7.2 

8.4 

6.9 

8.0 

1.0 

0.3  1 

3.6 

3.8 

10.0 

28 

U  08 

5  04 

11  05a 

6  116 

7.1 

8.3 

6.8 

7.9 

1.0 

0.3    

3.6 

8.8 

10.0 

-29 

11  06 

5  03 

11  03a 

6  106 

7.0 

8.2 

6.7 

7.8 

1.0 

0.3    

X«  X 

3.5 

3.7 

10.0 

30 

11  19 

5  14 

11  16a 

5  216 

7.1 

8.3 

6.8 

7.9 

1.0 

0.8    

3.6 

3.8 

10.0 

31 

11  06 

505 

11  00a 

6  136 

7.2 

8.4 

5.9 

8.0 

1.0 

0.3  ' 

3.6 

3.8 

9.5 

32 

11  03 

4  56 

10  58a 

5  146 

7.0 

8.2 

5.7 

7.8 

1.0 

0.3 

8.5 

3.7 

9.5 

33 

11  04 

4  57 

10  69a 

6056 

7.1 

8.3 

6.8 

7.9 

1.0 

0.3 

8.6 

8.8 

9.5 

34 

11  Ot 

468. 

1100a 

5056 

7.1 

8.3 

6.8 

7.9 

1.0 

0.3 

8.6 

8.8 

9.6 

36 

11  06 

4  59 

1101a 

6  076 

7.4 

8.7 

6.1 

8.3 

1.0 

0.4 

Xa   X 

3.7 

8.9 

9.5 

!  36 

11  04 

4  57 

10  59a 

6056 

7.3 

8.5 

6.0 

8.2 

1.0 

0.4 

1.1 

3.6 

3.8 

9.6 

37 

11  06 

600 

11  Ola 

5086 

7.5 

8.8 

6.2 

8.4 

1.0 

0.4 

1.1 

8.8 

4.0 

9.5 

3M 

11  13 

5  10 

11  09a 

5  196 

7.6 

8.9 

6.2 

8.5 

1.0 

0.4 

........ 

1.1 

3.8 

4.0 

U 

39  ' 

11  07 

6  12 

11  02a 

6206 

7.4 

8.7 

6.1 

8.3 

1.0 

0.4  ! 

1.1 

3.7 

8.9 

40 

11  09 

6  14 

11  04a 

5226 

7.3 

8.5 

6.0 

8.2 

1.0 

0.4 

1.1 

3.6 

3.8 

9.0 

41 

11  12 

5  24 

11  07a 

5  326 

7.0 

8.2 

6.7 

7.8 

1.0 

0.3 

1.1 

8.5 

3.7 

9.0 

42 

11  17 

627 

11  12a 

5  356 

7.1 

8.3 

6.8 

7.9 

1.0 

0.3 

1.1 

3.6 

8.8 

9.0 

43 

11  21 

6  30 

11  16a 

6386 

7.1 

8.3 

5.8 

7.9 

1.0 

0.3 

1.1 

3.6 

8.8 

9.0 

44 

11  40 

6  10 

11  35a 

6  186 

6.5 

7.6 

5.3 

7.2 

0.9 

0.3 

1.0 

3.2 

3.4 

9.0 

45 

11  27 

6  29 

11  22a 

5  376 

6.9 

8.1 

5.7 

7.6 

0.9 

0.3 

1.0 

3.4 

3.6 

9.0 

46 

11  20 

5  25 

11  17a 

5  326 

6.8 

8.0 

5.6 

7.5 

0.9 

0.3 

1.0 

3.4 

3.6 

9.0 

47 

11  17 

623 

11  14a 

5  306 

6.5 

7.6 

5.8 

7.2 

0.9 

0.3    

1.0 

3.2 

3.4 

9.0 

48 

11  14 

6  21 

11  11a 

5  286 

6.2 

7.3 

6.1 

6.9 

0.9 

0.3 

1.0 

3.1 

3.3 

9.0 

49 

11  10 

5  19 

11  07a 

5  276 

5.9 

6.9 

4.8 

6.6 

0.9 

0.3 

1.0 

8.0 

2.2 

9.0 

[50 

10  53 

4  88 

10  61a 

4  516 

5.3 

6.4 

4.1 

5.7 

1.0 

0.2 

1.1 

2.6 

2.7 

9.0 

51 

10  00 

3  41 

9  68a 

3  546 

5.1 

6.2 

4.0 

6.5 

1.0 

0.2 

1.1 

2.6 

2.6 

9.0 

52  1 

9  54  , 

339 

9  62a 

3  526 

6.3 

6.4 

4.1 

5.7 

1.0 

0.2 

1.1 

2.6 

2.7 

9.0 

5:5  ' 

9  41 

8  80 

9  39a 

3  426 

4.9 

5.9 

3.8 

5.3 

1.0 

0.2 

1.0 

2.4 

2.5 

9.0 

54 

9  27 

3  22 

925a 

8356 

4.7 

5.7 

8.7 

6.1 

1.0 

0.2 

1.0 

2.4 

2.4 

9.0 

•>") 

8  44 

2  49 

8  42a 

3036 

4.4 

5.3 

3.4 

4.7 

0.9 

0.2 

1.0 

2.2 

2.3 

9.0 

56 

1 

8  24 

2  28 

822a 

2  426 

4.4 

5.3  ' 

1 

3.4 

4.7 

0.9 

0.2 

1.0 

2.2 

2.3 

9.0 

350 


TABLE  3.— TIDAL  DIFFERENCES 


I     t 


1 

2 
3 


9 
10 
11 
12 


14 
15 
16 
17 
18 


Station. 


NORTH  AMERICA  (East 
COAST)— CoDtinued. 

NEW  YORK— contiDued. 

Harlem  River. 

East  110th  street,  New  York  City. 

High  Bridge 

Kings  Bridge 


Geographic  position. ,       '^'"^fJi^P^^' '" 


Tidal  differences. 


Lati- 
tude. 


North. 

o      f 

40  47 
4U  51 
40  52 


Lung  Inland  S/mnd^  south  ride. 

WiLLETs  Point 40  48 

Hewletts  Point 40  50 

Execution  R(x;i£s  Light 40  5:J 

GlenorMa<4quitoCove,Hemp8teadB.  40  51 

Oyster  Bay 40  52 

Cold  Spring  Harbor,  Oyster  Bay i  40  52 

Huntington  Harbor 40  54 

Northport  Harbor 40  54 

Nissequogue  River i  40  54 


18  I  Stony  Broolt i  40  55 


Stratford  Shoal  Light 41  04 

Port  Jeflferson  Entrance 40  58 

Port  Jefferson 

Setauket 

Conscience  Bay 


40  57 
40  5(i 
40  57 

19  Herod  Point 40  57 

20  I  Jacob  Point i  40  5y 

21 
22 
23 


24 
'25 
26 
27 

28 

29 
30 
31 
82 
33 

34 
35 
86 
37 

88 


39 
40 
41 
42 
43 

44 
45 
46 
47 
48 

49 
50 
51 
52 
53 

no 

56 

I  57 

58 


59 
60 
61 
62 
63 


Duck  Pond  Point -  41  02 


Horton  Point  Light 
Truman  Beach 


Oyster  Pond  Point 

Little  GtiHIsland  Light 

West  Harbor,  Fishers  Island 

Gardiners  Island  Light 

Orient  Harbor 


41  a") 
41  08 

41  10 
41  12 
41  16 
41  09 
41  08 

41  06 
41  04 
41  00 
40  56 
Sag  Harbor 41  00 

Cedar  Island  Light 41  02 

Acabonack  Harbr>r ,  41  01 

Napeague  Harbor !  41  00 

FortPondBay 41  03 

Montauk  Point  Light 41  W 


Greenport 

Southold  Landing. 
Cutchogue  Harbor. 
Jamesport 


Ij)n<j  ffland,  south  ride. 

Amngansett  Life-Saving  Station 

Sagaponack  

Sou  t  h  Ham  pion  Li  f  o-.-^a  vingstation . 
Shinnecock  Life-Saving  Station 


40  58 

40  55 

'  40  62 

40  61 


I 


Quogue  Life-Saving  Station 40  48 

Moriches  Life  Saving  Station 40  46 

Bellport  Life-Saving  Station 40  43 

Bellport.  (ireat  South  Bay 40  45 

Patchogui*.  Great  South  Ba v 40  45 

Lone  Hill  Life-Saving  Station 40  40 

Fire  Island  Inlet.  Great  South  Bay.  40  88 

Babvlon. Great  South  Bav 40  41 

Gilgo  Inlet.  Great  South  Bay 40  37 

New  Inlet,  Hempstead  Bay 40  35 

E.  Roi'kaway  Inlet,  Hempstead  Bay.  40  31 


Rockaway  Inlet,  Jamaica  Bay 40  35 

Holland  Landing.  Jamaica  Bay 40  35 

Norton  Point.  Jamaica  Bay 40  38 

Canarsie,  Jamaica  Bay 40  88 

Coney  Island 40  34 

Stntcn  Island. 

.  Elm  Tree  Beacon 40  34 

I  Great  Kills 40  32 

Princos,«^  Bay  Light 40  30 

Great  Beds  Light 40  29 

i  Tottenville,  Arthur  Kill '  40  31 


Longitude. 


WeM. 


73  56 
73  66 
73  55 


73  47 
73  45 
73  44 
73  39 
73  31 

78  28 
73  26 
78  21 
78  13 
78  09 

78  06 
73  05 
73  04 
73  06 
73  07 

72  50 
72  39 
72  31 
72  -27 
72  19 

72  14 
72  06 
?2  00 
72  09 
72  18 

72  21 
72  25 
72  27 
72  34 
72  17 

?2  16 
72  08 
72  03 
71  58 
71  51 


72  07 
72  16 
72  '£i 
72  28 
72  36 

72  43 
72  56 

72  56 

73  01 
73  04 

73  14 
73  19 
73  25 
73  33 
73  32 

• 

73  53 
78  49 
73  45 
73  53 
78  59 


74  06 
74  08 
74  13 
74  15 
74  15 


h.  ttt. 
4  56 
4  56 
4  56 


4 
4 

4 
4 
4 

4 
4 
4 
4 
4 

4 
4 

4 

4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 

4 
4 

4 
4 
4 

4 
4 
4 
4 
4 


4 

4 
4 
4 
4 


55 
55  I 
55 
.V> 
54 


,>4 
54 
53 
.53 
53 

52 
52 
52 
62 
52 

51 
51 
50 
50 
49 

49 
48 
48 
49 
49 

49 
50 
60 
60 
49 

49 
49 
48 
48 
47 


4  48 

4  49 
4  50 
4  60 
4  60 

4  61 
4  52 
4  52 
4  52 
4  52 

4  53 
4  53 
4  54 
4  54 
4  54 

4  56 
4  55 
4  55 
4  56 
4  56 


66 
57 

57 
57 
57 


Name. 


New  York 
New  York 
New  York 


Willets  Point 
Willeta  Point 
Willets  Point 
Willets  Point 
Willets  Point 


Willets 
Willets 
Willets 
Willets 
Willets 

WilleU 
Willets 
Willets 
Willets 
Willets 


Point. 
Point. 
Point. 
Point, 
Point. 

Point. 
Point. 
Point. 
Point. 
Point. 


New  London 
New  London 
New  London 
New  London 
New  London 

New  London 
New  London 
New  London 
New  London 
New  London 

New  London 
New  London 
New  London 
New  London 
New  London 

New  London 
New  London 
New  London 
New  London 
New  London 


New  Ix)ndon 
New  London 
New  London 
New  London 
New  London 

New  London 
New  London 
New  London 
New  Ix)ndon 
New  London 

New  London 
New  London 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 


Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 


Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Iliok. 
Sandy  Hook. 


Page 


79 
79 
79 


75 
75 
75 
75 
75 

75 
75 
75 
75 
76 

75 
76 
76 
75 
76 

71 

71 
71 
71 
71 

71 
71 
71 
71 
71 

71 
71 
71 
71 

71 

71 
71 
71 
71 
71 


71 
71 
71 
71 
71 

71 
71 
71 
71 

71 

71 
71 
83 
83 
88 

83 
83 
83 
83 
88 


83 

m 
w 

83 


Time. 


Height. 


Ratio 

I      ^' 
Jranges. 


HW. 


LW.       HW.      L\V. 


Time   meridian. 
75°  W. 


h.  m. 
+2  06 
-h2  21 
+0  56 


000 
-0  03 
-0  04 
-0  03 
-0  03 

0  02 
-0  04 
-0  04 
-0  07 
-1-0  14 

-0  11 
-0  10 
+0  29 
+0  58 
+1  08 

•f  1  82 

-(-1  '28 

-f  1  23 

+  1  -20 

+  1  05 

-1-0  '29 
000 
-1-0  05 
-1-0  16 
-t-O  45 

4-0  53 

+  1  48 
+2  01 
4-2  47 
-»-l  13 

4-0  42 
000 
-0  '21 
-0  46 
-1  07 


I 


-1  47 

-1  52 

+  1  33 

4-1  16 

-1  67 

-2  02 
+0  29 
-0  12 
-0  07 
-0  01 

+0  07 
+0  42 
+0  89 
+0  69 
000 


+0  08 

4-0  02 
^0  05 
-t-0  07 
4-0  21 


h.  m. 
4-1  36 
4-2  04 
4-0  59 


000 
-0  07 

-0  13 
-0  10 
-0  17 

-0  16 
-0  24 
-0  -24 
-0  29 
-0  04 

-0  82 
-0  81 
4-0  21 
4-0  59 
+1  86 

4-1  18 
4-1  14 
4-1  09 
4-1  06 
4-0  48 

4-0  12 
-0  26 
-0  03 
4-0  06 
4-0  24 

4-0  86 
82 
48 

4-2  42 


4-1 

4-1 


4-1  07 

4-0  81 
-0  08 
-0  86 
-1  00 
-1  28 


-1  16 
-1  26 
-1  80 
-1  86 
-  1  42       - 


-2  05 
-1  41 
-1  46 
-1  60 
1  64 


-1 
-2 
+  1 
+1 
-2 


57 
01 
24 
07 
04 


-2  05 

+0  25 

-009 

004 

000 


Mean  Low 
Water. 


-1-0  06 
+0  32 
+0  18 
+0  33 


/cet. 
4-Ll 
4-1.6 
-0.1 


0.0 
-0.1 
-0.1 
-0.1 

0.0 

4-0.3 
4-0.8 
0.0 
-0.6 
-1.2 

-0.7 
-LI 
-0.7 
-0.8  I 
-2.8 

4-2.6 
4-2.2 
4-1.8  , 

4-1.4  : 

4-1.0 

4-0.1 
+0.1 
-0.8 
-0.2 
4-0.1 

4-0.1 
4-0.1 
-0.1 
0.0 
4-0.1 

4-0.6 
4-0.3 
4-0.1 
-0.2 
-0.6 


-0.4 
-0.3 
-0.1 
4-0.1 
+0.8 

4-0.5 
4-0.7 
-1.3 
-1.4 
4-0.9 


feet. 
0.0 
0.0 
0.0 


0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.O 
0.0 
0.O 

o.o 

0.0 
0.0 
0.0 
0.0 
0.0 


-0.6 
-1.2 
-1.0 
-0.8 
-0  5 


4-0.6 
+0.7 
4-0.8 
+  1.0 


0.0 
0.0 
O.O 
0.O 
O.O 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.O 

0.0 
0.0 
0.0 
0.0 
0  0 


+0  10 
+0  49 
+1  80 
+108 
+0  08 

-0.6 
-0.6 
-0.8 
-0.4 
+0.1 

PPPPP 

ooeoe 

+0  0« 

+0.1 

1 

0.0 

0.0 
O.O 
0.0 
0.O 


1.25 
1.*. 
O.Sh 


LlO 
l.t« 

1.01 
l.W) 
l.Ul 

1.U6 
l.«A 
l."l 
0  )<i 
O.V* 

0.9J 

0.'f2 
O.W 

o.^'y 

2.W 
l.M 
1.6^ 
1.52 
1.36 


0.0 

l.OC- 

0.0 

l.OU 

O.O 

0.84 

0.O 

O.S'* 

O.O 

l.W 

1. 

1. 

0. 

0. 


Oi} 

w 

96 


1.C0 

1.20 

1  •« 
1.00 

O.K^ 

0.76 


0.0 

O.'O 

0.0 

0.S4 

0.O 

0.92 

0.O 

l.lXi 

0.O 

1.C8 

1.16 
1  24 
0.44 
1X40 
1.3: 

0.71 

0.7T 
O.M 
0.b7 

as5 

0.87 
0.81 

a89 

1.00 


l.W 
1.09 
1.13 
1.15 
hVJ 


AND  TIDAL  CONSTANTS. 


851 


Interval. 


J3 


1 

2 
8 


4 

5 
6 

m 
/ 

8 

9 

10 
11 
12 
13 

14 
15 
16 
17 
18 

19 
20 

21 
22 
23 

24 
•25 
26 
27 

28 

29 
30 
31 
32 
33 

34 
85 
86 
87 
88 


89 
40 
41 
42 
43 

44 
45 
46 
47 

18 

49 
50 
51 
52 
53 

54 

55 
56 
57 

58 


59 
60 
61 
62 
63 


Mean. 


HWI. 


h.  tit. 

10  10 

10  25 

900 


11  09 
11  06 
11  05 
11  06 
11  07 

11  08 
11  06 
11  07 
11  04 
11  25 

11  01 
11  02 

11  41 

12  10 
12  20 

10  65 
10  51 
10  47 
10  44 
10  30 

954 
9  26 
9  81 
9  40 
10  10 

10  18 

11  12 

11  25 

12  11 
10  38 

10  07 
9  25 
905 
8  40 
820 


8  10 
800 
7  54 
7  48 
7  42 

7  86 


LWI. 


7  80 

10  55 

10  38 

7  25 

7  19 

9  50 

7  25 

7  80 

7  86 

7  42 

8  18 

8  15 

834 

7  85 

738 

7  86 

7  39 

7  41 

7  55 

h*  m. 
8  42 
4  10 
806 


5 
6 
5 
5 
5 

5 
4 

5 
4 
5 

4 
4 

5 
6 
7 

4 
4 
4 
4 
4 


22 
15 
09 
12 
06 

07 
59 
00 
55 
20 

53 
54 
46 
24 
00 

45 
41 
87 
33 
17 


3  41 
8  04 
8  27 
3  85 
3  58 


06 
00 
16 


6  10 
4  86 

4  00 
3  21 
2  56 
2  80 
2  08 


1  25 
1  48 
1  48 
1  38 
1  84 


1 
1 
4 
4 
1 

1 
3 
1 
1 


Tropic. 


HHWI. 


80 
25 
50 
33 
22 

20 
50 
20 
25 
1  '29 

1  37 

2  17 
2  58 
2  35 
1  80 


1  85 
1  82 
1  88 
1  44 
1  69 


10  08a 

10  28a 

8  58a 


11  05a 
11  Olo 
11  OOa 
11  Ola 
11  02a 

11  05a 
11  03a 
11  02a 

10  59a 

11  22a 

10  57a 

10  59a 

11  38a 

12  07a 
12  16a 

10  62a 
10  48a 
10  48a 
10  40a 
10  26a 

9  49a 
9  21a 
9  26a 
935a 
10  05a 

10  13a 

11  07a 

11  20a 

12  06a 
10  83a 

10  08a 
9  21a 
900a 
8  85a 
8  15a 


806a 
7  55a 
7  49a 
7  43a 
7  38a 

7  32a 

7  26a 

10  48a 

10  30a 

7  21a 

7  13a 
9  44a 
7  22a 
7  27a 
7  34a 


LLWI. 


7  40a 

8  16a 
8  12a 
8  32a 
7  83a 


7  S6a 
7  84a 
7  87a 
7  89a 
758a 


Range  of  tide. 


Neap 

(Npf. 


8645 

4226 

196 


806 
28b 
176 
206 
146 

186 
056 
076 
026 
•276 


6  006 

5  116 
5586 

6  316 

7  086 


6 
4 
4 
4 
4 


006 
676 
566 
516 
866 


4086 
3266 
8  606 

3  576 

4  156 

4  276 
6  226 
5406 
6  836 
5006 


206 
416 
176 
526 
296 


496 
116 
046 
006 
546 


1  516 
1  456 
5  246 
5  106 
1  406 


476 
206 
346 
386 
416 


1  496 

2  296 

3  116 
2  476 
1  426 


476 
436 
506 
556 


Mean 

1 

Spring 

(Sg). 

(Mn). 

feet. 

/eel. 

5.5 

6.7 

6.0 

7.2 

4.3 

5.2 

7.2 

8.6 

7.2 

8.4 

7.2 

8.4 

7.2 

8.4 

7.8 

8.5 

7.6 

8.9 

2  106 


7.6 
7.8 
6.7 
6.1 

6.6 
6.2 
6.6 
6.5 
5.0 

5.0 
4.6 
4.2 
3.8 
8.4 

2.5 
2.5 
2.1 
2.2 
'2.5 

2.5 
2.6 
2.8 
2.4 
2.6 

8.0 
2.7 
'^.5 
2.2 
1.9 


2.0 
2.1 
2.3 
2.5 
2.7 

2.9 
8.1 
1.1 
1.0 
3.3 

1.8 
1.2 
3.6 
3.8 
4.1 

4.0 
4.1 
8.8 
4.2 
4.7 


4.7 
5.1 
5.3 
5.4 
5.6 


8.9 
8.5 
7.8 
7.1 

7.7 
7.8 
7.7 
7.6 
6.8 

6.0 
5.5 
5.0 
4.6 

4.1 

8.0 
8.0 
2.5 
2.6 
8.0 

8.0 
3.0 
2.8 
2.9 
3.0 

8.6 
8.2 
8.0 
2.6 
2.3 


2.4 
2.5 
2.8 
3.0 
3.2 

3.5 
8.7 
1.3 
1.2 
4.0 

2.2 
1.4 
4.4 
4.6 
5.0 

4.8 
5.0 
4.6 
5.1 
5.7 


6.7 
6.2 
6.4 
6.5 
6.8 


feet. 
4.3 
4.7 
8.4 


6.7 
6.9 
6.9 
6.9 
6.0 

6.2 
6.2 
6.0 
6.5 
6.0 

5.4 
5.1 
5.4 
5.3 
4.1 

4.0 
8.6 
3.3 
3.0 
2.7 

2.0 
2.0 
1.7 
1.7 
2.0 

2.0 
2.0 
1.8 
2.0 
2.0 

2.4 
2.1 
2.0 
1.7 
1.5 


1.6 
1.7 
1.8 
2.0 
2.1 

2.3 
2.4 
0.9 
0.8 
2.6 

1.4 
0.9 
2.8 
3.0 
3.2 

8.1 
3.2 
3.0 
3.3 
8.7 


3.7 
4.0 
4.1 
4.2 
4.4 


Great 
tropic 
(Qc). 


feet. 
5.9 
6.4 
4.6 


8.2 
8.2 
8.2 
8.2 
8.4 

8.5 
8.5 
8.2 
7.4 
6.8 

7.3 
6.9 
7.3 
7.2 
5.7 

5.6 
5.1 
4.7 
4.3 
8.8 

2.9 
2.9 
2.5 
2.6 
2.9 

2.9 
2.9 
2.7 
2.8 
2.9 

3.4 
3.1 
2.9 
2.6 
2.3 


2.4 
2.5 
2.7 
2.9 
3.1 

3.3 
3.5 
1.4 
1.3 
8.7 

•2.1 
1.5 
4.0 
4.2 
4.5 

4.4 
4.5 
4.2 
4.6 
5.1 


5.1 
5.5 
5.7 
5.8 
6.0 


Tropic  diurnal 
in  equality. 


HWQ. 


feet. 
1.1 
1.1 
0.9 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.8 

1.2 
1.2 
1.1 
1.1 
1.0 

0.9 
0.9 
0.8 
0.8 
0.9 

0.9 
0.9 
0.8 
0.9 
0.9 

1.0 
0.9 
0.9 
0.8 
0.8 


0.8 
0.8 
0.8 
0.9 
0.9 

0.9 
1.0 
0.6 
0.6 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


LWQ. 


feet. 
0.2 
0.2 
0.2 


0.6 
0.5 
0.5 
0.5 
0.6 

0.4 
0.4 
0.4 
0.8 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.8 
0.3 
0.3 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 


0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.1 
0.1 


Tropic 
HW 

inter- 
val. 


1.0 

0.2 

0.7 

0.2 

0.6 

0.1 

0.9 

0.2 

0.9 

0.2 

0.9 

0.2 

0.9 

0.2 

0.9 

0.2 

0.9 

0.2 

0.9 

0.2 

1.0 

0.2 

1.0 

0.2 

1.0 

0.2 

1.0 

0.2 

1.0 

0.2 

1.1 

0.2 

h,  m. 


I 


9  11 


Tropic 
range. 


feet. 
1.1 
1.2 
1.0 


1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
0.9 

1.3 
1.2 
1.2 
1.1 
1.0 

0.9 
0.9 
0.8 
0.8 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

1.0 
0.9 
0.9 
0.8 
0.8 


0.8 
0.8 
0.8 
0.9 
0.9 


Predic-  Tropic  1 
tions.      LLW. 


Varia- 
tion of 
the  com- 
pass. 


1. 
1. 
0. 
0. 
1. 


0.8 
0.6 
0.9 
0.9 
0.9 


0.9  ] 
0.9  t 
0.9  I 
0.9  < 
1.0  ' 


1.0 
1.0 
1.1 
1.1 
1.1 


feet 
2.8 
3.0 
2.2 


3.6 
3.6 
8.6 
8.6 
8.6 

8.8 
3.8 
3.6 
8.4 
3.0 

3.3 
8.1 
3.3 
3.2 
2.5 

2.5 
2.3 
2.1 
1.9 
1.7 

1.2 
1.2 
1.1 
1.1 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.6 
1.4 
1.2 
1.1 
1.0 


1.0 
1.0 
1.2 
1.2 
1.4 

1.4 
1.6 
0.6 
0.5 
1.6 

0.9 
0.6 
1.8 
1.9 
2.0 


2.4 
2.6 
2.6 
2.7 

2.8 


feet. 
2.8 
3.1 
2.2 


4.0 
4.1 
4.1 
4.1 
4.1 

4.0 
4.0 
8.8 
3.6 
8.2 

3.5 
8.3 
3.5 
8.4 
2.7 

2.6 
2.4 
2.2 
1.9 

1.7 

1.8 
1.8 
1.1 
1.1 
1.3 

1.8 
1.8 
1.2 
1.2 
1.2 

1.5 
1.4 
1.8 
1.1 
1.0 


1.0 
1.1 
1.2 
1.3 
1.4 

1.5 
1.6 
0.6 
0.5 
1.7 

0.9 
0.6 
1.8 
1.9 
2.1 


2.0 

2.0 

8.5 

2.0 

2.1 

8.5 

1.9 

1.9 

9.0 

2.1 

2.1 

9.0 

2.4 

2.4 

8.5 

W€9t. 
o 

9.0 
9.0 
9.0 


9.0 
9.0 
9.0 
9.0 
9.0 

9.0 
9.5 
9.5 
9.5 
9.5 

10.0 
10.0 
10.0 
10.0 
10.0 

10.0 
10.0 
10.0 
10.0 
10.5 

10.5 
11.0 
11.0 
10.6 
10.5 

10.5 
10.6 
10.0 
10.0 
10.6 

10.5 
10.5 
10.5 
10.5 
10.5 


10.5 
10.5 
10.0 
10.0 
10.0 

10.0 

10.0 

10.0 

9.5 

9.5 

9.5 
9.5 
9.0 
9.0 
9.0 


2.4 

2.6 
2.7 
2.7 
2.8 


8.5 
8.5 
8.6 
8.5 
8.5 
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TABLE  3.— TIDAL  DIFFERENCES 


.O 


1 

2 
8 
4 


5 
6 
7 
8 
9 


10 
11 
12 
13 
14 

16 
16 
17 
18 
19 

20 
21 
22 


23 
24 
25 
26 
27 

28 
29 
30 
31 
32 


84 
85 
36 
37 


88 
39 
40 
41 
42 
43 
44 


45 
46 
47 
48 
49 


50 
51 
52 
53 
54 


Statioii. 


NORTH  AMERICA  (East 
GoAOT)— -Ck>ntinued. 

NEW  YORK— continued. 

Slaten  Island— Continued. 

RossTllle,  Arthur  Kill 

Port  Richmond,  Kill  van  Kull .... 

New  Brighton,  Kill  van  Kull 

Fort  Tompkins  Light,  The  Narrows 

New  York  Harbor. 


Bath^ravesend  Bay 

Fort  Hamilton,  The  Narrows. 

Bay  Ridge 

Gowanus  Bay 


NEW  YORK  AND  NKW  JRR8KY. 

Hudion  River. 

New  York,  The  Battery 

Jersey  City  Ferry,  New  Jersey 

Pavonia  Ferry,  28d  St.,  New  York 

Weehawken,  N.  J 

New  York,  West  96th  street 

Edgewater,  N.J 

New  York.  West  131st  street 

Fort  Lee  Pier  South,  N.J 

Fort  Washington  Point,  N.  Y 

Tubby  Hook,  N.  Y 

Spuyten  Duyvil,  N.  Y 

Huylers  Landing,  N.  J 

Yonkers,  N.  Y 

NEW  YORK—continued. 

Hudton  River. 

Dobbs  Ferry 

Ossinlng  or  Sing  Sing 

Verplanck  Point 

lona  or  Round  Island 

West  Point  Light , 


Fishkill  Landing. 
Poughkeepsie  .... 

Esopus  Island 

Rondout  ..' 

Barrytown 


38     Tivoli 


Catskill.... 
Stuyvesant 
Castleton . . 
Albany .... 


NEW  JERSEY— continued. 
Neicark  Bay. 


Shooters  Island,  N.  Y 

Elizabethport 

Passaic  Light 

Newark,  Passaic  River 

Passaic,  Passaic  River 

Little  Ferry,  Hackensack  River. 
Hackensack,  Hackensack  River. 

Raritan  Bay^  etc. 

New  Brunswick 

South  Amboy 

Keyport  

Port  Monmouth 

Sandy  Hook,  The  Horseshoe  ... 


Outer  coatt. 


Geographic  position. 


LaU- 
tude. 


North. 
o    / 

40  88 
40  38 
40  39 
40  86 


40  36 
40  36 
40  38 
40  40 


New  York,  Governors  Island 40  42 


40  42 
40  43 
40  43 
40  47 
40  48 

40  49 
40  49 
40  61 
40  61 
40  62 

40  53 
40  66 
40  66 


41  01 
41  10 
41  15 
41  18 
41  24 

41  30 
41  43  ' 
41  49 

41  55 

42  00  , 

42  03 
42  13 
42  23 
42  32 
42  37 


40  39 
40  39 
40  42 
40  44 
40  52 
40  61 
40  53 


40  29 
40  29 
40  27 
40  26 
40  27 


40  22 


Seabright 

Long  Branch '  40  18 

AsburyPark 40  13 

Seagirt 40  08 

Barnegat  Inlet 39  46 


Longitude. 


Arc.     Time. 


Wett. 


74  13 
74  09 
74  06 
74  03 


74  00 
74  02 
74  02 
74  01 
74  01 


74  01 
74  02 
74  01 
74  00 
73  68 

78  69 
73  58 
78  58 
78  67 
73  66 

73  65 
78  55 
73  64 


73  63 
73  52 
73  58 
73  58 
73  67 

73  59 
73  56 
73  67 
73  59 
73  56 

73  55 
73  51 
73  47 
73  45 
73  46 


74  10 
74  11 
74  08 
74  10 
74  07 
74  02 
74  02 


74  26 
74  16 
74  12 
74  05 


h.  m. 
4  67 

4  67 
4  66 
4  66 


4 
4 

4 


4 
4 
4 
4 
4 

4 

4 
4 
4 
4 


4 

4 
4 
4 
4 

4 
"4 

4 
4 
4 


4 

4 
4 
4 
4 
4 
4 


66 
66 
66 


I 


456 
4  56 


66 
56 
56 
66 
56 

56 
56 
56 
56 
66 


4  66 
4  56 
4  56 


66 
55 
56 
56 
56 

56 
66 
56 
56 
56 


4  66 
4  65 
4  55 
4  55 
4  55 


57 
57 
57 
67 
56 
56 
56 


58 
57 
57 
56 


74  00 

4  66 

73  68 

73  69 

74  00 
74  02 
74  06 

456 
456 
4  56 
4  56 
4  56 

Standard  port  for 
reference. 


Name. 


Sandy  Hook 
New  York.. 
New  York.. 
New  York.. 

New  York . . 
New  York . . 
New  York . . 
New  York . . 
New  York . . 


New  York 
New  York 
New  York 
New  York 
New  York 

New  York 
New  York 
New  York 
New  York 
New  York 

New  York 
New  York 
New  York 


New  York 
New  York , 
New  York 
New  York 
New  York 

New  York , 
New  York 
New  York 
New  York 
New  York 

New  Y'ork 
New  York 
New  York 
New  York 
New  York 


Page. 


New  York . . , 
New  York . . , 
New  York . . , 
New  York  . . , 
New  York  . . , 
New  York  . . , 
New  York . . , 

Sandy  Hook , 
Sandy  Hook . 
Sandy  Hook , 
Sandy  Hook . 
Sandy  Hook, 

Sandy  Hook , 
Sandy  Hook . 
Sandy  Hook . 
Sandy  Hook . 
New  London 


83 
79 
79 
79 


79 
79 
79 
79 
79 


79 
79 
79 
79 
79 

79 
79 
79 
79 
79 

79 
79 
79 


79 
79 
79 
79 
79 

79 
79 
79 
79 
79 

79 
79 
79 
79 
79 


79 
79 
79 
79 
79 
79 
79 


83 
83 
83 
83 
83 


83 
83 

83 
83 
71 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian^ 
7^  W. 


h.  m. 
+0  49 
+0  08 
-0  08 
-0  23 


-0 
-0 
-0 
-0 
0 


36 
23 
15 
06 
00 


+0  05 
+0  06 
+0  09 
+0  20 
+0  26 

+0  84 
+0  35 
+0  37 
+0  88 
+0  89 

+0  41 
+0  56 
+0  57 


+1  14 
+1  49 
+2  19 
+2  80 
+2  60 


+8  16 
+3  64 
+4  17 
+4  39 
+6  07 


+6  24 
+6  26 
+7  88 
+8  88 
+9  83 


+0  17 
+0  23 
+0  38 

+0  68 

+1 
+  1 
+1 


41 
26 
86 


+0  49 

+0  08 

+0  05 

0  00 

000 


-0  10 
-0  11 
-0  12 
-0  13 
-1  28 


+ 
+ 


h.  m. 
1  11 
0  10 
016 
028 


0  36 
0  28 
0  19 
0  10 
000 


+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


0 
0 
0 
0 
0 


06 
12 
13 
25 
81 


089 
040 
043 
044 
0  46 


+  0  47 
+  1  02 
+  1  04 


+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 


1  21 
200 
288 
246 
806 


3 
4 
4 
6 
5 


83 
16 
39 
03 
36 


+ 
+ 
+ 
+ 
+11 


6  66 

7  09 
836 
9  60 

04 


+ 
+ 
+ 
+ 
+ 
+ 
+ 


+ 
+ 
+ 
+ 


0 
0 
0 

1 

2 
1 
1 


23 
36 
64 
06 
04 
47 
59 


1  58 
0  16 
0  14 
004 
000 


0  16 
0  16 
0  17 

0  18 

1  39 


Ratio 
Height.  of 

.ranges. 


HW.      LW. 


Mean  Low 
Water. 


I  —I 


0.0 

0.0 

0.0 

-0.2 

-0.2 

-0.2 

-0.2 

-0.3 

0.8 

0.4 

-0.4 
-0.5 
-0.6 


-0.8 
LI 
-1.2 
■L2 
-LI 

-1.1 
-L2 
-1.2 
-LI 
-LI 

-LO 
-1.2 
-L4 
-1.7 
-2.1 


+0.2 
+0.2 
+0.8 
+0.6 
-1.1 
+0.2 
+0.1 


+2.2 
+0.8 
+1.0 
+0.2 
0.0 


-0.6 
-0.2 
-0.4 
-0.6 
-0.2 


0. 
0. 
0. 
0. 
0. 


0 
0 
0 
0 
0 


0.0 

ao 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.O 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


feei. 

feet 

+0.7 

0.0 

+0.4 

0.0 

+0.7 

0.0 

+0.1 

0.0 

+0.6 

0.0 

+0.2 

0.0 

+0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

L13 
1.09 
LOS 
L19 


LU 
L06 
L02 
LOO 
LOO 


LOO 
LOO 
LOO 
0.96 
0.95 

0.95 
0.96 
0.93 
0.93 
0.91 


0. 
0. 


91 


o.»« 


O.Si 
0.75 

a:8 

0.7S 
0.75 

0.75 
O-To 
0.73 
0.75 
O.Tn 

0.77 
0.73 
0.68 
0.61 
0.5^ 


1.05 
L05 
1.07 
1.14 
0.75 
1.06 
1.02 


1.45 
1.15 
1.19 

Loe 

1.00 


a85 

0,89 
0.  nS 
0.90 


AND  TIDAL  CONSTANTS. 
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1 

iDterval. 

Ran^e  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  planeof— 

Varia- 
tion of 
thecom- 
pass. 

• 

u 

B 

Mean. 

Tropic. 

t 

Mean 

(Mn). 

1 

Spring 
(Sg). 

Neap 
(Np). 

Great 
tropic 
(Gc).- 

HWQ. 

LWQ. 

Tropic 
HW      Tropic 

Predic- 
tions. 

Tropic 
LLW. 

inter- 

range. 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

1 

We$t. 

h.  n. 

h.  tn. 

h.  n. 

h.  m. 

Jeei. 

feet. 

fed. 

feet. 

feet. 

feet. 

h.  m. 

feet. 

feet. 

■^^V 

o 

1 

8  23 

2  37 

,   8  21a 

2  506 

5.3 

6.4 

4.1 

6.7 

1.0 

0.2 

1.1 

2.6 

2.7 

8.5 

2 

8  11 

2  15 

809a 

2  286 

4.8 

5.8 

8.7 

5.2 

1.0 

0.2 

1.0 

2.4 

2.5 

8.5 

3 

7  56 

1  50 

7  54a 

2  036 

5.1 

6.2 

4.0 

5.5 

1.0 

0.2 

1.1 

2.6 

2.6 

8.5 

4 

1 

7  41 

1  88 

7  39a 

1  516 

4.5 

5.4 

3.5 

4.9 

1.0 

0.2 

1.0 

2.2 

2.8 

8.5 

6 

7  28 

I  30 

7  26a 

1  426 

4.9 

5.9 

8.8 

5.8 

1.0 

0.2 

1.0 

2.4 

2.5 

8.5 

6 

7  41 

1  38 

789a 

1  516 

4.6 

5.5 

8.7 

4.9 

1.0 

0.2 

1.0 

2.8 

2.3 

8.5 

7 

7  49 

1  47 

7  47a 

2006 

4.5 

5.4 

8.5 

4.9 

1.0 

0.2 

1.0 

2.2 

2.3 

8.5 

8 

756 

1  56 

7  54a 

2  106 

4.4 

5.8 

8.4 

4.7 

0.9 

0.2 

1.0 

2.2 

2.8 

8.5 

9 

8  04 

205 

8  01a 

2  186 

4.4 

5.8 

8.4 

4.9 

1.0 

0.3 

7  i2 

1.0 

2.2 

2.3 

9.0 

10 

809 

2  11 

8  07a 

2256 

4.4 

5.3 

8.4 

4.7 

0.9 

0.2 

1.0 

2.2 

2.8 

9.0 

11 

8  12 

2  18 

8  10a 

2826 

4.4 

5.3 

8.4 

4.7 

0.9 

0.2 

1.0 

2.2 

2.8 

9.0 

12 

8  13 

2  19 

8  11a 

2886 

4.4 

5.3 

8.4 

4.7 

0.9 

0.2 

1.0 

2.2 

2.8 

9.0 

13 

8  24 

2  81 

822a 

2456 

4.2 

5.1 

8.8 

4.5 

0.9 

0.2 

1.0 

2.1 

2.2 

9.0 

IH 

8  30 

237 

828a 

2  516 

4.2 

5.1 

8.3 

4.5 

0.9 

0.2 

1.0 

2.1 

2.2 

9.0 

15 

8  38 

2  45 

8  36a 

2596 

4.2 

5.1 

8.3 

4.5 

0.9 

0.2 

1.0 

2.1 

2.2 

9.0 

16 

8  39 

2  46 

8  87a 

8006 

4.2 

5.1 

8.3 

4.5 

0.9 

0.2 

1.0 

2.1 

2.2 

9.0 

17 

8  41 

2  49 

8  89a 

8026 

4.1 

5.0 

8.2 

4.4 

0.9 

0.2 

0.9 

2.0 

2.1 

9.0 

1» 

8  42 

2  60 

8  40a 

8086 

4.1 

5.0 

8.2 

4.4 

0.9 

0.2 

0.9 

2.0 

2.1 

9.0 

19 

8  43 

2  51 

8  41a 

8  046 

4.0 

4.8 

3.1 

4.3 

0.9 

0.2 

•  0.9 

2.0 

2.1 

9.0 

1 
20 

8  45 

2  58 

8  48a 

8066 

4.0 

4.8 

8.1 

4.8 

0.9 

0.2 

0.9 

2.0 

2.1 

9.0 

21 

900 

3  08 

8  58a 

8  226 

3.9 

4.7 

8.0 

4.2 

0.9 

0.2 

0.9 

2.0 

2.0 

9.0 

22 

1 

9  01 

3  10 

859a 

8  246 

3.8 

4.6 

8.0 

4.1 

0.9 

0.2 

0.9 

1.9 

2.0 

9.0 

23 

9  18 

8  27 

9  16a 

3  426 

8.6 

4.4 

2.8 

8.9 

0.9 

0.2 

0.9 

1.8 

1.9 

9.5 

24 

954 

4  07 

9  52a 

4286 

8.8 

4.0 

2.6 

8.6 

0.8 

0.2 

0.9 

1.6 

1.7 

9.5 

25 

10  23 

439 

10  21a 

4666 

8.2 

3.9 

2.5 

3.5 

0.8 

0.2 

0.8 

1.6 

1.7 

9.0 

'26 

10  34 

4  51 

10  32a 

5086 

8.2 

3.9 

2.5 

3.5 

0.8 

0.2 

0.8 

1.6 

1.7 

9.0 

•27 

10  54 

5  12 

10  52a 

5  296 

8.3 

4.0 

2.6 

3.6 

0.8 

0.2 

•     0.9 

1.6 

1.7 

9.5 

28 

11  19 

539 

11  17a 

5556 

8.3 

4.0 

2.6 

8.6 

0.8 

0.2 

0.9 

1.6 

1.7 

9.0 

29 

11  58 

6  21 

11  56a 

6866 

3.2 

3.9 

2.5 

3.5 

0.8 

0.2 

0.8 

1.6 

1.7 

9.5 

30 

12  21 

645 

12  19a 

7  006 

8.2 

8.9 

2.5 

3.5 

0.8 

0.2 

0.8 

1.6 

1.7 

9.5 

31 

0  18 

7  09 

0  166 

7  256 

8.3 

4.0 

2.6 

3.6 

0.8' 

0.2 

0.9 

1.6 

1.7 

10.0 

32 

0  46 

7  42 

0  446 

7  586 

3.3 

4.0 

2.6 

3.6 

0.8 

0.2 

0.9 

1.6 

1.7 

10.0 

:« 

I  03 

802 

1  016 

8  186 

8.4 

4.1 

2.7 

8.7 

0.8 

0.2 

• 

0.9 

1.7 

1.8 

10.0 

U 

203 

9  16 

2  016 

9  816 

8.2 

8.9 

2.5 

8.5 

0.8 

0.2 

0.8 

1.6 

1.7 

10.0 

35 

3  13 

10  48 

3  116 

10  596 

8.0 

8.6 

2.3 

8.3 

0.8 

0.2 

0.8 

1.5 

1.6 

10.0 

36 

4  13 

11  57 

4  116 

12  156. 

2.7 

8.8 

2.1 

3.0 

0.7 

0.1 

!        0.8 

1.4 

1.4 

10.5 

37 

5  13 

046 

5  116 

1  04a 

2.3 

2.8 

1 

1.8 

2.6 

1 

0.7 

0.1 

1        0.7 

1.2 

1.2 

10.5 

38 

8  20 

228 

8  09a 

2  196 

4.6 

1 

6.4 

3.9 

6.5 

0.9 

0.8 

1        1.8 

2.3 

2.4 

9.0 

39 

826 

2  41 

8  24a 

2  536 

4.6 

5.6 

3.6 

5.0 

1.0 

0.2 

1.0 

2.8 

2.8 

8.5 

40 

8  41 

259 

8  39a 

8  116 

4.7 

5.7 

8.7 

6.1 

1.0 

0.2 

1.0 

2.4 

2.4 

8.5 

41 

9  01 

3  13 

859a 

8  246 

5.0 

6.1 

3.9 

5.4 

1.0 

0.2 

1.0 

2.5 

2.6 

8.5 

42 

945 

4  10 

9  48a 

4  226 

8.3 

4.0 

2.6 

3.6 

0.8 

0.2 

0.9 

1.6 

1.7 

8.5 

43 

980 

853 

9  28a 

4  056 

4.6 

i        5.6 

3.6 

1        5.0 

1.0 

0.2 

1.0 

2.3 

2.3 

8.5 

44 

9  40 

405 

9  88a 

4  176 

,        4.5 

1 

5.5 

3.5 

1        4.9 

1 

1.0 

0.'i 

1.0 

2.2 

2.8 

8.5 

45 

8  22 

323 

820a 

3836 

6.8 

1        8.2 

5.3 

1 

7.0 

1.2 

0.2 

1.2 

8.4 

8.4 

8.5 

4* 

7  42 

1  42 

7  40a 

1  536 

5.4 

6.5 

4.2 

6.8 

1.0 

0.2 

1.1 

2.7 

2.7 

8.5 

47 

739 

140 

7  87a 

1  516 

5.6 

6.8 

4.4 

6.0 

1.1 

0.2 

1.1 

2.8 

2.8 

8.5 

48 

7  85 

1  31 

788a 

1  436 

4.8 

5.8 

8.7 

6.2 

1.0 

0.2 

1.0 

2.4 

2.4 

8.5 

49 

735 

1  27 

782a 

1  416 

1        4.7 

5.6 

8.7 

1        6.0 

1 

1 

1.1 

0.2 

6  5i 

1.0 

2.8 

2.8 

8.6 

50 

725 

f  12 

723a 

1  256 

4.0 

4.8 

8.1 

4.4 

0.9 

0.2 

1.0 

2.0 

2.0 

8.6 

51 

724 

1  11 

7  22a 

1  246 

4.4 

5.8 

'      8.4 

4.8 

1.0 

0.2 

1.0 

2.2 

2.2 

8.5 

52 

723 

1  10 

7  21a 

1  236 

4.2 

5.1 

3.3 

4.6 

0.9 

0.2 

0.9 

2.1 

2.1 

8.0 

58 

722 

1  09 

720a 

1  226 

4.0 

4.8 

1      3.1 

4.4 

0.9 

0.2 

1.0 

2.0 

2.0 

8.0 

54 

750 

1  43 

7  46a 

2  016 

2.2 

'        2.7 

1.7 

2.5 

0.7 

0.1 

0.7 

1.1 

1.1 

7.5 

30820—05 23 


854 


TABLE  3. -TIDAL  DIFFERENCES 


I 


1 
2 
3 
4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 


Station. 


17 
18 
19 
20 
21 

22 
23 
24 
2.=) 
26 

27 
28 
29 
80 
81 

82 
33 
34 
35 
36 

37 
38 
39 
40 
41 
42 


43 
44 

45 
46 
47 

48 
49 
oO 
51 
52 

53 
54 
5.') 
5(; 
57 

58 
59 
60 
61 
62 


NORTH  AMERICA  (East 
Co.\8T )— Continued . 

NEW  JERSEY— continued. 

(hii£T  cocMt— Continued. 

Kettle  Creek,  Bamegat  Bay 

Toms  River,  Baraegat  Bay 

Cedar  Creek,  Bamegat  Bay 

Bamegat.  Bamegat  Bay 

New  Inlet 

Little  Egg  Harbor 

Great  Bav 

Atlantic  City 

Absecon  Bay 

Great  Egg  Inlet 

• 

Corson  Inlet 

Sea  Isle  City 

Townsend  inlet 

Hereford  Inlet 

Sewells  Point,  Cold  Spring  Inlet . . . 
Cape  May  City 

NEW  JEItSEY,  DELAWARE,  AND 
^NNSYLVANIA. 

DHaware  Bay. 


Geographic  position. 


Standard  port  for 
reference. 


Lati- 

Longitude. 

Name. 

Page 

tude. 

Arc. 

Time. 

AortA. 

C      ' 

West. 

°    '       A.  m. 

40  01 
39  56 
39  52 
39  45 
39  29 


39 
39 
39 
3J 
39 


35 
30 
22 
24 

18 


Cape  May  Light,  N.  J '.. 

Cape  Henlopen  Light,  Del 

Delaware  B  kwater,  east  end,  Del. 

.  Lewes,  Del 

Slaughter  Creek  Entrance,  Del 


Mispilllon  Creek  Light,  Del 

Brandy  wine  Shoal  Light,  Del 

Fourteen-Foot  Bank  Light,  Del 

Marcys  Landing,  N.J 

Maurice  River  Lt.,  East  l*t.,  N.  J... 

Port  Norris,  Maurice  River,  N.  J  ... 
Mauricetown,  Maurice  River,  N.  J. 

Mill vi He,  Maurice  River,  N.  J 

Egg  Island  Light.  N.J 

Cross  Ledge  Light,  N.  J 


39  12 
39  09 
89  07 
39  00 
38  57 
38  56 


Murderkill  Creek  Entrence,  Del . 
Frederica,  Murderkill  Creek,  Del 

Lebanon,  St.  Jones  Creek,  Del 

Dover,  St.  Jones  Creek,  Del 

Mahon  River  Light,  Del 


Delaware  City,  Del 

New  Castle,  Del 

Deep  Water  Point,  N.  J.. 

Ch  nstiana  Ligh  t,  Del 

Wilmington,  Del , 


Edgemoor,  Cherry  Island  Lt.,  Del. 

Marcus  Hook,  Pa 

Chester,  Pa 

Billlngspprt,  N.  J 

Fort  Mifflin,  Pa 


38  56 
38  47 
38  48 
38  47 
38  52 

38  57 

38  59 

39  08 
39  02 
39  12 

39  14  I 
89  17  ' 
39  24  i 
39  11 
39  10 

89  03 
39  01 
89  06 
39  09 
89  11 


Fortescue  Beach,  N.J 39  14 

Dona  Landing,  Dona  River,  Del 39  13 

Leipsic  River  Entrance,  Del 39  15 

Leipsic,  Del 39  15 

Ben  Davis  Point,  N.  J 89  17 

Ship  John  Shoal  Light,  N.J 39  18 

Delaware  River. 

Sea  Breeze.  N.J '  39  19 

Cohansey  Light,  N.J 39  20 

Greenwich,  Cohansey  Creek,  N.  J..  89  28 
Bridgeton,  Cohansoy  Creek,  N.  J  ..  39  26 
Bombay  Hook  Point,  Del 39  19 

Bombay  Hook  Light,  Del 39  22 

Liston  Point,  Del ^9  25 

Stonv  Point,  N.J ,39  27 

Reeay  Island  Quarantine,  Del 39  31 

Salem,  Salem  Creek,  N.J 39  34 


I 


39  35 
39  39 
89  42 
39  43 
39  44 

89  45 
39  49 
39  50 
39  51 
39  52 


74  07 
74  10 
74  08 
74  11 
74  18 


I    m 


74  18 
74  23 
74  25 
74  29 
74  33 

74  39 
74  41 
74  43 
74  47 
74  52 
74  56 


I  ., 


74  58 

75  05 
75  06 
75  08 

75  16 

76  19 
76  07 
75  11 

74  56 

75  02 

75  02 

74  58 

75  02 

75  08 

76  14 

75  24 

76  26 
75  28 

75  30 

76  24 

75  10 

76  26 
76  24 
75  29 

75  17 

76  23 


76  19 
76  22 

75  19 

76  14 

75  26 

76  81 
76  32 
76  31 
76  34 
76  28 


75  85 

75  34 

76  81 
75  31 
75  32 


75  30 
75  25 
75  '22 
75  15 
75  13 


4 
4 
4 
4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
6 


66 
57 
57 
57 
57 

57 

:>8 

58 
58 

69 
69 
59 
59 
59 
00 


6  00 
6  00 
600 
6  01 
6  01 

5  01 

6  00 

5  01 

6  00 
6  00 


502 
5  02 
5  02 
5  02 
5  02 


6 
6 
6 
5 
6 
6 


6 
5 
5 
6 
6 


01 
02 
02 
02 
01 
02 


01 
01 
01 
01 
02 


6  02 
6  02 
5  02 
02 
02 


6 
6 


5  02 

6  02 
5  02 

5  02 

6  02 

602 
5  02 
5  01 
5  01 
5  01 


New  London 
New  London 
New  London 
New  London 
New  London 

New  London 
New  London 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 


Sandy 
ijandy 
Sandy 
Sandy 
Sandy 
Sandy 


Hook. 
Hook. 
Hook. 
Hook. 
Hook. 
Hook. 


Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 

Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 


5  00  Philadelphia 

6  00  Philadelphia 

5  00  Philadelphia 

6  01  ,  Philadelphia 
6  01  Philadelphia 


Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 

Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 


Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 

Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 

Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 

Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 


71 
71 
71 
71 
71 

71 
71 
83 
83 
83 

83 
83 
83 
83 
83 
83 


Tidal  differenca>. 


88 
88 
83 
83 
83 

83 
83 
83 
88 
88 

87 

87 
87 
87 
87 

87 
87 
87 
87 
87 

87 
87 
87 
87 
87 
87 


87 
87 
87 
87 
87 

87 
87 
87 
87 
87 

87 

87 
87 
87 
87 

87 
87 
87 
87 
87 


Time. 


Height. 


Ratio 


HW. 


LW. 


Time  meridian^ 
75°  W. 


h.  M. 
+3  21 
+1  30 
+0  01 
+0  15 
-1  29 

+0  03 
-0  47 
+0  14 
+2  26 
+0  10 

+0  08 
+0  06 
+0  05 
+0  02 
+0  04 
+0  26 


h.  m. 


HW.      LW. 


Mean  Jjote 
Water. 


+0  46 
+0  46 
+0  46 
+0  60 
+0  57 


+1 
+1 
+1 


+1  04 
+1  29 

-4  84 
-8  49 
-2  24 
-  4  68 
-4  66 

-4  68 
-8  57 
-8  62 
-2  62 
-4  44 

-4  48 

-4  24 
-4  28 
-3  22 
-4  28 
-4  23 


-4 
-4 


-4 


28 
17 
3  88 
2  83 
11 


-2 

-2 
-2 
-2 
-1 
-1 

-1 
-1 
-1 
-0 
-0 


8  62 
8  87 
3  26 
8  05 
47 


85 
14 
00 
59 
62 

55 
30 
22 
52 
41 


+ 
+ 


09 
69 
12 


3  23 
1  31 
0  07 

0  07 

1  39 


«  I 


-0  01 
-0  64 
+0  16 
+2  82 
+0  12 


+0  24 
+0  27 
+0  28 
+0  34 
+0  42 

+1  12 
+0  65 
+1  08 
+0  62 
+1  85 

-5  29 
-4  19 
-2  41 
-6  08 
-6  06 

-6  02 
-4  87 
-4  27 
-3  07 
-5  47 

-5  85 
-4  54 
-5  13 
-8  42 
-6  13 
-6  07 


■6  07 
-6  00 
■4  13 
-2  48 
4  63 


-4 

-4 
4 


27 
12 
00 


-8  38 
-2  63 

-3  07 
-2  46 
-2  82 
-2  80 
-2  17 


2  24 

■1  67 

-148 

-107 

0  68 


feet. 

-1.8 

-1.7 

-1.4 

-1.6 

+1.1 

-0.1 
+0.4 
-0.4 
-0.7 


0.0 
-0.1 
+0.1 
+0.5 

+L1 

+0.4 
0.0 
—0.5 
+0.8 
+0.4 

0.0 
-2.5 
-2.8 
-4.2 
+0.6 

+0.7 
-0.4 

+0.8 
-2.2 
+0.8 
+0.8 


+1.0 
+1.1 
+0.6 
+L6 
+1.0 

+0.8 
+0.8 
+1.0 
+1,0 
+L2 

+L1 
+L2 
+1.2 
+1.1 
+0.6 

+0.8' 

+1.0 

+M 

+0.8 

+0.6 


/ret. 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 


-t-0  10 

-as 

+0  08 

-0.4 

+0  07 

-0.4 

+0  04 

-0.3 

+oa5 

-0.2 

+0  16 

-0.1 

0. 
0. 
0. 


0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 

0.0  . 

-0.1 

0.0  1 

-0.2 

0.0 

-0.3 

0.0 

-0.2 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

ao 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0,0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0,0 


0.0 
0.0 
0.0 
0.0 
0.0 


0-24 
0.* 
0.4(1 
0.32 
1.-I0 

(J.9L' 
l.VI 

C.vi 
O.K 

0.91 
('.•s»l 

cm 

0.96 


0.'* 
0-«4 
0.91 

0-^ 

l.'.'.l 

l.'W 
l.2\ 

1.06 

o.» 
1.1^ 

1.W 
l.OP 
0.47 

a  19 

i.n 
l.l-> 

C.^7 

l.lf 


LIT 
MS 

1.11 

L3fl 

i.i: 

1.15 

i-i: 

LIT 

i.a 

L21 
L23 
L13 


1? 
IT 
IS 


AND  TIDAL  CONSTANTS. 


355 


Interval. 


Meau. 


a 


1 
2 
3 
4 

5 

6 
7 
K 
9 
10 

11 
VI 
13 
14 
I  15 
!  16 


4M 
49 
.50 
51 
b'l 

.53 
f>4 
.55 
56 
57 

.58 
69 
60 
61 
62 


HWI. 


17' 

IK 

19 
•20 
Jl 

22 
23 
24 
25 
26 

27 
28 
29 
30 
31 

32 
33 
34 

a5 

36 

37 
38 
39 
40 

41 
42 


43 
44 

45 
46 
47 


h.  M. 
0  14 

10  47 
9  18 
9  32 

7  48 

9  20 

8  29 
7  47 

9  59 
7  43 


7 
7 
7 
7 
7 
7 


40 
38 
37 
34 
36 
.57 


8  16 
8  17 
8  16 
8  20 
8  27 

8  39 
8  30 
8  42 

8  35 

9  00 

9  20 

10  05 

11  30 

8  55 
8  58 

8  54 

9  55 

10  00 

11  00 
9  08 

9  05 
9  28 
9  24 
10  30 
9  25 
9  29 


9  30 
9  36 

10  15 

11  20 
9  41 

10  00 
10  15 
10  26 

10  47 

11  05 

11  17 
11  88 
11  .52 

11  53 

12  00 

11  57 

12  22 


0 
0 
0 


06 
36 
47 


LWI. 


h.  m. 
6  45 
4  52 
3  14 
3  28 

1  42 

3  -20 

2  26 
1  41 

3  57 
1  37 

1  34 
1  32 
1  31 
1  28 
1  29 
1  38 


1 
1 
1 
1 
2 


47 
50 
51 
56 
04 


2  34 
2  18 
2  30 
2  15 

2  58 

3  30 

4  40 
6  18 
2  50 
2  52 

2  55 
4  20 

4  80 

5  50 

3  10 

3  23 


4 
3 
5 
3 


03 
4t 
1'. 
4.5 


3  .50 


3  51 

3  .5S 

4  Ah 
6  10 
4  04 


45 
57 
19 
04 


6  50 
6  11 
6  -2.5 
6  '27 
6  40 

6  33 

7  00 
7  10 

7  51 

8  05 


Tropic. 


HHWI. 


A.  tn. 
0  076 
10  41a 
9  12a 
926a 

7  45a 

9  17a 

8  26a 
7  44a 

9  56a 
7  40a 


7 
7 
7 
7 
7 
7 


37a 
85a 
34a 
31a 
83a 
55a 


8  14a 
8  15a 
8  13a 
8  17a 
8  24a 

8  37 
8 

8  40a 
8  33^1 

8  58<i 

9  21a 

10  06a 

11  31a 
8  56a 
8  r>9a 

8  55a 

9  56a 

10  Ola 

11  02a 
9  09a 

9  06<i 
9  29<i 
9  2.5a 
10  31a 
9  2t!<r 
9  30^1 


9  31a 
9  37n 

10  16a 

11  21 /J 
9  42« 

10  Ola 
10  UW( 
10  27a 

10  48a 

11  0(xi 


11 
11 


l«<i 
39a 
11  53^f 

11  .54^ 

12  Ola 

11  58<t 

12  23rj 
0  076 
0  376 
0  486 


LLWI. 


h.  in. 
7266 
5  276 
3  446 
3  586 
1  576 


2 
1 
4 
1 

1 
1 
1 
1 
1 
1 


Ran^e  of  tide. 


2 

2  036 
2  a56 
2  106 
2  186 

2  476 
2  316 
2  436 

2  286 

3  106 

3  18<i 
3  27a 
6  a5a 
2  38a 
2  40a 


2 
4 
4 
5 
2 


42a 
03a 
11a 
21a 

68a 


3  11a 
3  50a 

3  32a 

4  58^1 
3  ma 
3  38a 


3  39a 
3  46<i 
3  32a 
5  54a 
3  52a 


4 
4 
4 

5 
.5 


mi 

33<i 
45a 
07a 
52a 


5  38^1 

5  .59a 

6  13a 
6  XTmi 
i;  2Ni 

t)  21a 
6  A^i 

6  .58fj 

7  40a 
7  53fi 


Mean 

(Mn). 


feet. 
0.6 
0.7 
1.0 
0.8 
3.5 


876 

2.8 

426 

2.8 

546 

4.2 

106 

8.9 

506 

4.3 

486 

4.8 

476 

4.2 

466 

4.2 

426 

4.3 

436 

4.4 

616 

nnh 

4.5 

4.5 
4.4 
4.3 
4.4 

4.6 
4.5 
4.7 
5.1 
5.7 

5.6 
5.2 
4.7 
6.0 
5.5 

5.3 
2.7 
2.5 
1.0 
5.8 

5.9 
4.8 
6.0 
3.0 
6.1 
6.0 


6.2 
6.3 


5. 
6. 
6. 


6.1 
6.1 
6.2 


6. 
6. 

6. 
6. 


6.5 
6.3 
5.8 

6.1 
6.2 
6.3 
6.0 
5.8 


Spring 
(Sg). 


feet. 
0.7 
0.9 
1.2 
1.0 
4.2 

2.8 
8.4 
5.1 
4.7 
5.2 

5.2 
5.1 
5.1 
5.2 
5.8 
5.4 


5.6 
5.4 
5.3 
5.2 
5.8 

5.6 
5.4 
5.7 
6.2 
6.9 

6.4 
6.0 
5.4 
6.9 
6.7 

6.1 
8.1 
2.9 
1.2 

6.7 

6.8 
5.5 
6.9 
3.4 
7.0 
6.9 


7.1 
7.2 
6.8 
8.0 
7.1 


0 
0 
1 
2 
4 


7.2 
7.4 
7.5 
7.2 
6.7 


6.8 
6.9 
7.0 
6.7 
6.6 


Neap 

(Np). 


feet. 
0.5 
0.6 
0.8 
0.6 
2.7 

1.8 
2.2 
3.3 
3.0 
3.4 

3.4 
3.8 
8.3 
8.4 
3.4 
8.5 


3.6 
8.5 
8.4 
8.4 
8.4 

3.6 
8.5 
3.7 
4.0 

4.4 

4.8 
4.4 
4.0 
6.1 

4.9  ; 

4.5  i 
2.3  I 
2.1 
0.8  I 
4.9 

5.0 
4.1 
5.1 
2.6 
5.2  I 


Great 
tropic 

(Gc). 


4.9 

5. 2 
5.3 
5.4 
5.3 
5.2 


feet. 
0.8 
0.9 
1.2 
1.0 
3.8 

2.6 
3.1 
4.6 
4.3 
4.7 

4.7 
4.6 
4.6 
4.7 
4.8 
4.9 


Tropic  diurnal 
Inequality. 


5.0 
4.9 
4.8 
4.7 

4.8 

5.0 
4.9 
5.1 
5.5 
6.1 

6.0 
5.6 
5.1 
6.4 
6.2 

5.7 
8.0 
2.8 
1.2 
6.2 

6.3 
5.2 
6.4 
3.8 
6.5 


.   5.1 

6.4 

1 

5.8 

6.6 

5.4 

6.7 

5.0 

6.3 

5.8 

7.3 

5.3 

6.6 

HWQ. 


5.2 

6.5 

6.2 

6.6 

5.3 

6.7 

5.4 

6.8 

5.4 

6.8 

.5.4 

6.7  1 

5.4 

6.8  1 

.5.5 

6.9 ; 

5.4 

6.7 

5 
6 


6. 

6. 

6.7 

6.6 

6.5 


feet. 
0.8 
0.4 
0.5 
0.4 
0.8 

0.7 
0.8 
0.9 
0.9 
1.0 

1.0 
0.9 
0.9 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.1 

0.9 
0.9 
0.9 
1,0 
1.0 

0.9 
0.7 
0.6 
0.4 
1.0 

1.0 
0.9 
1.0 
0.7 
1.0 
1.0 


LWQ. 


1.0 
1.0 
1.0 
1.1 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0  ; 
fi.2  I        1.0  I 


1.0 
1.0 
1.0 
1.0 
1.0 


feet. 
0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.2 
0.2 
'0.2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 


Diurnal  wave. 


Tropic 
HW 

inter- 
val. 


0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.0 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 

0.1  ! 

0.1 

0.1 
0.1 
0.1 
0.1 
0.1 


Tropic 
range. 


k.  771. 


feet. 
0.4 
0.4 
0.5 
0.4 
0.9 

0.7 
0.8 
1.0 
0.9 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


Mean  »ea  level  i 
above  plane  of — 


Predic- 
tions. 

Tropic 
LLW. 

feet. 
0.8 
0.4 

fett. 
0.3 
0.4 

Varia- 
tion of 
the  com- 
pass. 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0  i 

1.0 

1.0 

1.1 

1.1 

1.2 

1.2 
1.1 
1. 
1. 


•> 


1.2 
0.8 
0.8 
0.5 
1.2 

1.2 
1.1 
1.2 
0.9 
1.3 
1.2 


1.3 
1.3 
1.2 
1.3 
1.3 

1.3 
1.3 
1.3  , 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.2 

1.3 
1.3 
1.3 
1.3 
1.3  I 


0.5 
0.4 
1.7 

1.2 
1.4 
2.1 
2.0 
2.1 

2.2 
2.1 
2.1 
2,2 
2.2 
2.2 


2.3 
2.2 
2.2 
2.2 
2.2 

2.3 
2.2 
2.4 
2.6 
2.8 

2.8 
2.6 
2.4 
3.0 
2.9 

2.6 
1.4 
1.2 
0.5 
2.9 

3.0 
2.4 
3.0 
1.5 
3.0 
3.0 


3.1 
3.2 
2.9 
3.4 
8.1 

3.0 
3.0 
8.1 
3.1 
3.2 

3.2 
3.2 
3.2 
3.2 
2.9 

3.0 
3.1 
3.2 
3.0 
2.9 


0.5 
0.4 

1.8 

1.2 
1.4 
2.1 
2.0 
2.2 

2.2 
2.1 
2.1 
2.2 
2.2 
2.2 


2.3 
2.2 
2.2 
2.2 
2.2 


3.0  , 
3.1 
2.9 
3.2 
3.0  I 

2.9 ; 

3.0  I 

3.1  I 

2.8  I 
3.1  I 

3.1  I 
3.1 
3.1 
3.1 

2.M  ■ 

2.  9 
3.0  I 
3.1 
3.0  ' 

2.9  I 
I 


I 


8.0 
8.0 
8.0 
7.6 
7.5 

7.5 
7.0 
7.0 
7.0 
7.0 

6.5 
6.5 
6.5 
6.5 
6.5 
6.5 


6.5 
6.0 


6. 
6. 
6. 


2.3 

6.0 

2.2 

6.0 

2.4 

6.0 

2.6 

6.5 

2.8 

6.5 

2.7 

6.5 

2.5 

6.5 

2.3 

6.5 

2.9 

6.5 

2.8 

6.5 

2.5 

6.0 

1.3 

6.0 

1.1 

6.0 

0.4 

6.0 

2.8 

6.0 

2.9 

6.5 

2.3 

6.0 

2.9 

6.0 

1.4 

6.0 

2.9 

6.5 

2.9 

6.5 

6.5 
6.5 
6.5 
6.5 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.5 
6.5 
6.5 
6.5 

6.5 
6.5 
7.0 
7.0 
7.0 
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TABLE  3.— TIDAL  DIFFERENCES 


1 

2 
3 
4 
5 


6 

/ 

8 

9 

10 

11 
1-2 
13 
14 
15 

16 
17 
18 
19 
20 


21 
22 


NORTH  AMERICA  (EAST 
Coast) — Continued. 

NEW  JERSEY,  DELAWARE,  AND 

PENysYLVANiA— cont'd. 

SchuylkiU  River,  Pa. 

Glrard  Point 

Point  Breeze  Gas  Works 

Gravs  Ferrv _ 

Chestnut  Street  Bridge 

Wire  Bridge  and  Fairmount  Dam.. 

Velatoare  i?ti«cr— Continued. 

League  Island  Navy- Yard,  Pa 

Gloucester.  N.  J.,  &  Or'wlch  Ft.  Pa. 
Philadelphia,  Washington  av..  Pa  . 
Philadelphia,  Chestnut st..  Pa  ... 
(^mden.  Coopers  Point,  N.  J 

Philadelphia,  Cramps  Ship  Yd.,  Pa. 
Philadelphia,  Allegneny  ave.,  Pa.. 

Bride.sburg,  Pa 

Delanco,  Rancocas  Creek,  N.  J 

Centcrton,  Rancocas  Creek,  N.  J... 

Mount  Holly.  Rancocas  Creek,  N.  J 

Burlington,  N.J 

Bristol,  Pa 

Bordentown,  N.  J 

Trenton,  N.  J 

DELAWARE— continued. 
Outer  coast. 


Geographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


North. 

o      f 

39  M 
39  55 
39  57 
39  57 
89  58 


Rehoboth 


39 
39 

39  56 
39  57 
39  57 

39  58 

39  59 

40  00 
40  08 
40  00 

40  00 
40  05 
40  06 
40  09 
40  13 


38  43 


Indian  River  Inlet 38  37 


MARYLAND. 


(hUer  coati. 


23  '  Fen  Wick  Island  Light 38  27 

24  Ocean  City 38  20 

25  North  Beach  Life-Saving  Station...   88  12 

VIRGINIA. 

Outer  coatA. 


26 
27 
28 
29 
30 


81 
32 
S3 
34 

85 

36 
87 
38 
39 
40 

41 
42 
48 
44 

45 

46 
47 
48 
49 
50 


Franklin  City 

Metomkin  Inlet 

Great  Machipongo  Inlet. 
Ship  Shoal  Inlet 


Chi ncoteague  Inlet 37  58 

38  00 
37  41 
37  22 
37  13 


OiCBapeake  Bay. 


Cape  Charles  Lieht 

Cape  Henry  Light 

Old  Point  Comport 

Sewall  Point,  James  River 
Norfolk  Navy- Yard 


Newport  News,  James  River 

Newman  Point,  Nansemond  River. 
Suffolk  Bridge,  Nansemond  River  , 

Warwick  River,  James  River 

Tavern  Point,  James  River 


Jamestown  Island,  James  River  ... 

Dillard  Wharf,  James  River 

Gordon  Creek,  Chickahominy  R  ... 
Graves  Landing,  Chickahominy  R. 
Claremont,  James  River 


Brandon  Point,  James  River , 

Dunmore's  Wharf,  James  River 

Harrison's  Landing.  James  River . 

Jordan  Point,  James  River 

City  Point,  James  River 


87  07 
36  56 
87  00 
36  57 
3f )  50 


Longitude. 


W€9i. 


75  12 

76  12 

75  12 

76  11 
76  11 


75  11 

75  08 

76  09 
75  08 
75  08 

75  07 
75  05 
75  04 
74  57 
74  52 

74  48 
74  51 
74  51 
74  48 
74  46 


I 


h.  m. 
5  01 
5  01 

5  01 

6  01 
5  01 


5  01 
5  01 
5  01 
5  01 
5  01 

5  00 
5  00 
5  00 
5  00 
4  59 


75  04 
75  05 


75  03 
75  Ob 
75  09 


75  26 
75  23 
75  35 
75  48 
75  48 


75  64 

76  00 
76  19 
76  20 
76  18 


I 


Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 


Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 


Philadelphia 
Philadelphia 
PhiladelphU 
Philadelphia 
Philadelphia 


4  59  '  Philadelphia 
4  59  i  Philadelphia 
4  59  Philadelphia 
4  59  Philadelphia 
4  59     Philadelphia 


5  00    Sandy  Hook 
5  00  ,  Sandy  Hook 


500 
5  00 
5  01 


5 
5 
6 
5 

5 


02 
02 
02 
03 
03 


5  04 
5  04 
05 
05 


Sandy  Hook 
Sandy  Hook 
Sandy  Hook 


5 
5 


5  05 


36  58 

76  •£> 

5  06 

36  52 

76  30 

5  06 

36  46 

76  33 

606 

37  05 

76  33 

606 

37  12 

76  41 

5  07 

37  12 

76  46 

5  07 

87  13 

76  52 

5  07 

37  16 

76  52 

5  07 

37  23 

76  56 

5  08 

37  14 

76  58 

5  08 

37  16 

77  00 

5  06 

37  16 

77  03 

5  08 

37  19 

77  11 

5  09 

37  19 

77  13 

5  09 

87  19 

77  17 

5  09 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Com  fort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort! 
Old  Point  Comfort 


87 
87 
87 
87 
87 


87 
87 
87 
87 
87 

87 
87 
87 
87 
87 

87 
87 
87 
87 
87 


83 
83 


83 
83 
83 


91 
91 
91 
91 
91 


91 
91 
91 
91 
91 

91 
91 
91 
91 
91 

91 
91 
91 
91 
91 

91 
91 
91 
91 
91 


Tidal  differences. 


Time. 


Height, 


Ratio 

of 
ranges. 


Time  ffieridian 
75°  W. 


h. 
-0 
-0 
-0 
-0  04 

0  00 


m. 
28 
18 
11 


-0  80 
-0  18 
-0  06 
000 
4-0  03 

+0  06 
-f  0  11 
-f-0  23 
+0  54 
+1  25 

+2  00 


26 
30 


+1 
+1 
-H2  80 
+2  55 


+0  39 
-1-0  33 


+0  21 
+0  16 
-1-0  15 


-1  09 
-f-0  35 
-1.02 
-1  02 
-1  05 


-0  42 
-0  52 
000 
+0  06 
+0  21 

+0  09 
+0  32 
+1  43 
+0  62 
+2  11 


+2  38 
+3  12 
+3  69 
+5  58 
+3  59 

-r4  14 
-t-4  29 
+5  28 
+6  89 
+6  56 


h.  m. 
-0  38 
-0  33 
-0  21 
-0  08 

000 


-0  88 

-0  21 

-0 

0 


06 
00 


+0  04 

+0  07 
+0  11 
+0  26 
+0  59 

+1  40 

+2  30 
+1  33 
+1  88 
+2  40 
+3  26 


+0  24 
+0  26 


+0  25 
+0  28 
+0  21 


-0  41 
+1  15 
-0  40 
-0  42 
-0  46 


+0  03 
-0  88 
000 
+0  27 
+0  82 

+0  81 
+0  50 
+2 
+1 


09 
19 
+2  46 

+8  15 
+8  51 
+4  48 
+6  61 
+4  46 

+5  08 
+5  18 
+6  28 
+6  38 
+6  56 


Mean  Law 
Water. 


feet 
+0.8 
+0.7 
+0.4 
+0.3 
0.0 


+0.7 

i-0.4 

+0.3 

0.0 

0.0 

0.0 

0.0 

+0.2 

+0.4 

-1.2 

-4.0 
+0.4 
+0.4 
-0.1 
-1.2 


-0.4 
-0.7 


-1.2 
-L3 
-L5 


+0.8 
-L4 
+1.0 
+L& 
+1.8 


0.0 
+0.2 

0.0 
+0.1 
+0.2 

+0.1 
+0.4 
+LS 
+0.1 
-0.4 

-0.6 
-0.8 
-0.6 
-0.1 
-0.5 

-0.4 
-0.2 
+0.2 
+0.8 
+0.8 


feet. 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 

ao 

0.0 
0.0 


ao 

0.0 
0.0 
0.0 
0.0 

0.0 

ao 
ao 
ao 
ao 

ao 
ao 
ao 

0.0 

ao 

ao 
ao 
ao 
ao 
ao 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


I 


0.0 
0.0 


0.0 
0.0 
0.0 


r 


LIS 

1.11 

L<» 
L04 
LOO 


,11 

M 
OD 

00 


LOO 


00 

02 

77 


0.25 
L08 
L06 

a  96 
aTT 


Q.m 
ass 


a72 
aTo 
a66 


L12 
0.44 
L» 

L51 


LOOi 
LOb' 

LOO 
L04 
LO* 

LW 
LIS 
LM 
l.M 
O.M 

a  76 

0.76 
0.96 

a» 

0.H 
0,^ 
Lft^ 

1.12 
L12 


AND  TIDAL  CONSTANTS. 
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j 

Interval. 

Range  of  tide. 

Tropic  diurnal    ni,,-n-i  „„  vp 
Inequality,     j  I>»"™*»  w*ve.  , 

Mean  sea  level 
above  plane  of— 

Varia- 

1 

niber. 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 

(8g). 

Neap 

(Np). 

Qreat 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

■  ^ 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

\ 

* 

■ 

" 

• 

WuL 

A.  n. 

h.tn. 

h»  fit. 

h,  m. 

feet. 

feet 

feet. 

feet. 

feet. 

JeeL 

h,  m. 

Jeet. 

j€€L 

StA. 

o 

1 

1  00 

820 

0  585 

808a 

6.0 

6.6 

5.4 

6.6 

1.0 

0.1 

1.3 

8.0 

8.0 

7.0 

2 

1  10 

825 

1096 

8  18a 

5.9 

6.4 

5.3 

6.6 

1.0 

0.1 

1.8 

8.0 

2.9 

7.0 

8 

1  17 

887 

116b 

825a 

5.7 

6.2 

6.1 

6.5 

1.0 

0.1 

1.8 

2.8 

2.9 

7.0 

4 

1  24 

850 

1  285 

8  87a 

5.5 

6.0 

4.9 

6.4 

1.0 

0.1 

1.2 

2.8 

2.9 

7.0 

5 

128 

858 

1  276 

846a 

5.3 

5.8 

4.7 

6.4 

1.0 

0.1 

1.2 

2.6 

2.9 

7.0 

6 

058 

820 

0696 

806a 

5.9 

6.4 

-    5.8 

6.5 

1.0 

0.1 

1.8 

8.0 

2.^ 

7.0 

7 

1  10 

8  87 

1  116 

825a 

5.7 

6.2 

5.2 

6.8 

1.0 

0.1 

1.8 

2.8 

8.0 

7.0 

8 

1  22 

8  52 

1  196 

840a 

5.5 

6.0 

6.0 

6.0 

1.0 

0.1 

is  59 

1.2 

2.8 

2.9 

7.0 

9 

1  28 

8  58 

1276 

8  49a 

5.3 

6.5 

4.9 

5.8 

1.1 

0.1 

14  n 

1.1 

2.6 

2.9 

7.0 

10 

1  31 

902 

1  306 

8  52a 

5.8 

5.6 

4.9 

6.8 

1.0 

0.1 

1.2 

2.6 

2.8 

7.0 

11 

135 

906 

1  336 

856a 

5.8 

5.6 

4.9 

5.8 

0.9 

0.1 

1.2 

2.6 

2.7 

7.0 

1  12 

140 

9  10 

1  386 

859a 

5.3 

6.6 

4.9 

6.7 

1.2 

0.1 

1.2 

2.6 

2.6 

7.0 

13 

1  52 

925 

1  526 

9  10a 

5.4 

6.7 

6.0 

6.6 

1.2 

0.1 

1.2 

2.7 

2.4 

7.0 

14 

223 

958 

2236 

944a 

5.7 

6.0 

5.8 

6.1 

1.2 

0.1 

1.2 

2.8 

2.8 

7.5 

15 

255 

10  40 

2556 

10  24a 

4.1 

4.8 

8.7 

4.4 

1.0 

0.1 

1.0 

2.0 

1.9 

7.0 

16 

880 

11  90 

8806 

11  00a 

1.8 

1.5 

1.1 

1.5 

0.6 

0.1 

0.6 

0.6 

0.5 

"7.5 

,  17 

256 

10  83 

2666 

10  19a 

6.7 

6.0 

6.3 

6.0 

1.2 

0.1 

1.2 

2.8 

2.7 

7.5 

.18 

300 

10  88 

8006 

10  24a 

6.6 

5.9 

6.2 

6.9 

1.2 

0.1 

1.2 

2.8 

2.7 

7.5 

19 

4  00 

11  40 

4006 

11  25a 

6.1 

5.4 

4.7 

6.4 

1.2 

0.1 

1.2 

2.6 

2.4 

7.5 

20 

1 

4  25 

0  01 

4256 

-  0  15a 

4.1 

4.4 

8.7 

4.4 

1.0 

0.1 

1.0 

2.0 

1.9 

7.6 

1 

21 

8  10 

147 

8  07a 

2026 

4.2 

5.1 

3.8 

4.6 

0.9 

0.2 

1.0 

2.1 

2.1 

6.0 

,  22 

804 

1  49 

8  01a 

2036 

8.9 

4.7 

3.0 

4.8 

0.9 

0.2 

0.9 

2.0 

2.0 

6.0 

23 

7  52 

148 

7  49a 

2(M6 

8.4 

4.1 

2.7 

8.7 

0.8 

0.1 

• 

0.9 

1.7 

1.7 

6.0 

24 

7  47 

1  46 

7  44a 

2026 

8.8 

4.0 

2.6 

3.6 

0.8 

0.1 

0.9 

1.6 

1.6 

6.0 

25 

7  45 

1  48 

7  42a 

1  596 

8.1 

8.8 

2.4 

8.4 

0.8 

0.1 

0.8 

1.6 

1.6 

6.5 

26 

7  88 

1  87 

7  89a 

1  21a 

2.8 

8.4 

2.2 

8.0 

0.7 

0.1 

0.7 

1.4 

1.4 

5.0 

27 

922 

888 

9  24a 

8  11a 

1.1 

1.8 

0.9 

1.3 

0.4 

0.1 

0.4 

0.6 

0.6 

5.5 

28 

745 

1  88 

7  46a 

124a 

8.5 

4.2 

2.8 

3.8 

0.8 

0.1 

0.8 

1.8 

1.8 

6.0 

'29 

744 

185 

7  45a 

128a 

4.0 

4.8 

8.2 

4.3 

0.8 

0.1 

0.8 

2.0 

2.0 

4.5 

30 

741 

1  81 

7  42a 

1  18a 

8.8 

4.6 

8.0 

4.1 

0.8 

0.1 

0.8 

1.9 

1.9 

4.5 

31 

m 

808 

2  19 

804a 

2  02a 

2.5 

3.0 

2.0 

2.7 

0.7 

0.1 

0.7 

1.2 

1.8 

4.5 

,  32 

7  58 

1  43 

7  54a 

1  27a 

2.7 

8.2 

2.1 

2.9 

0.7 

0.1  ' 

0.7 

1.4 

1.4 

4.5 

,  «* 

8  44 

2  15 

8  45a 

1  59a 

2.6 

3.0 

2.0 

2.9 

0.7 

0.1        8  68 

0.7 

1.3 

1.8 

4.6 

34 

849 

242 

850a 

225a 

2.6 

8.1 

2.1 

2.8 

0.7 

0.1    

0.7 

1.3 

1.8 

4.5 

85 

9  05 

2  47 

906a 

2  81a 

2.7 

8.2 

2.1 

2.9 

0.7 

0.1 

0.7 

1.4 

1.4 

4.5 

'  36 

862 

2  45 

8  53a 

2  28f  I 

2.6 

3.1 

2.1 

2.8 

0.7 

0.1 

0.7 

1.3 

1.8 

4.6 

■  37 

9  15 

801 

9  16(1 

2  49ri 

2.9 

3.5 

2.3 

8.1 

0.7 

0,1 

0.7 

1.4 

1.5 

4.5 

.  '^ 

10  26 

4  23 

10  27a 

4  10a 

3.8 

4.6 

3.0 

4.1 

0.8 

0.1 

0.8 

1.9 

1.9 

4.5 

•  39 

9  85 

3  33 

9  36a 

3  16a 

2.6 

8wl 

2.1 

2.8 

0.7 

0.1 

0.7 

1.3 

1.8 

4.6 

40 

10  53 

4  58 

10  54a 

4  40a 

2.1 

2.6 

1.7 

2.3 

0.6 

0.1 

0.6 

1.0 

1.1 

4.5 

1 
41 

11  20 

528 

10  22a 

5  08a 

1.9 

2.8 

1.5 

2.1 

0.6 

0.1 

0.6 

1.0 

1.0 

4.0 

42 

11  54 

6  04 

11  55a 

5  46a 

1.7 

2.0 

1.3 

1.9 

0.5 

0.1 

0.5 

0.8 

0.9 

4.0 

43 

0  16 

656 

0  186 

6  86a 

1.9 

2.8 

1.6 

2.1 

0.6 

0.1 

0.6 

1.0 

1.0 

4.0 

44 

2  14 

903 

2  156 

8  45a 

2.4 

2.9 

1.9 

2.6 

0.7 

0.1 

0.7 

1.2 

1.2 

4.0 

45 

0  15 

6  57 

0  176 

6  38a 

2.0 

2.4 

1.6 

2.2 

0.6 

0.1 

0.6 

1.0 

1.0 

4.0 

46 

080 

ri5 

0  816 

6  57a 

2.1 

2.5 

1.7 

2.3 

0.6 

0.1 

0.6 

1.0 

1.1 

4.0 

47 

0  45 

780 

0466 

7  14a 

2.3 

2.8 

1.8 

2.5 

0.6 

0.1    

0.6 

1.2 

1.2 

4.0 

48 

,      1  48 

884 

1  446 

8  18a 

2.7 

3.2 

2.1 

2.9 

0.7 

0.1    

0.7 

1.4 

1.4 

4.0 

49 

1      1  51 

8  49 

1  556 

1        8  33a 

2.8 

3.4 

2.2 

1        3.0 

0.7 

0.1    

0.7 

1.4 

'        1.4 

4.0 

.  50 

1 

2  11 

909 

2  126 

853a 

2.8 

3.4 

2.2 

3.0 

0.7 

0.1 

1 

!• 

0.7 

1.4 

1.4 

4.0 

358 


TABLE  3.— TIDAL  DIFFERENCES 


i 

55 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
I  23 
24 
25 

26 
27 
28 
29 
80 

81 
32 
83 
84 
35 

36 
37 
38 
39 


40  ■ 
41 
42 
43 
44  , 

4o 
40 

■^^  , 
4K  I 
49 

50 
51 
62  i 
53 

54  , 

55  i 
56 
57 
68 
59  ! 

60 
61 
62 
63 
64 


Geographic  position. 


Station. 


NORTH  AMERICA  (Eaot 
CoAOT )— continued. 

VI RG I N I A — con  tinned. 

Chemj}eake  Bay — Continued. 

Petersburg,  Appomattox  River  ... 

Shirley,  James  River 

Tilman'8  W'f,  Curies  Neck,  Jaa.  R. 

Varina,  Jamen  River 

Dutch  Gap,  James  River 


Lati- 
tude. 


Cox's  Wharf.  James  River 

Falling  Creek,  James  River . . 
Warvvlel£  Bar,  James  River... 
Richmond  Bar,  James  River. 
Drewry  Island,  James  River  . 


Richmond,  James  River 

Back  River , 

Tue  Point,  York  River 

Quarter  Point,  York  River, 
Yorktown,  York  River 


Mumford  Island,  York  River. 

Capahosic,  York  River 

Moody's  Wharf,  York  River. . 

West  Point,  York  River 

Cherrystone  Light 


Mobjack  Bay 

MHtiawoman  Creek 

Cherry  Point,  Piankatank  River... 
Harrow's  Wharf,  Piankatank  River. 
Stingray  Ptiint  Light 


Lawson  Bay,  Rappahannock  River. 

Carter  Creek.  Rappahannock  R 

Orchard  Point,  Rappahannock  R  .. 

Trbana,  Rappahannock  River 

Tnppahannock,  Rappahannock  R  . 

Saunder's  Whf.,  Rappahannock  R  . 
Port  Royal,  Rappahannock  River.. 
Corbins  Neck,  Rappahannock  R  ... 
Fredericksburg,  Rappahanno<;k  R. 
Pungoteague  Creek 


North. 

O      I 

87  14 
37  20 
37  24 
37  23 
87  23 

87  23 
87  26 
37  27 
37  29 
37  90 

87  81 
87  06 
87  13 
37  15 
87  14 

37  16 
37  23 
37  26 
87  82 
37  16 

37  22 
37  24 
37  81 
87  82 
87  34 

87  37 

87  39 
37  39 
37  38 

37  56 

38  06 

88  10 
38  14 
38  18 
37  40 


Dividing  Creek I  37  44 


Great  \\  icomico  River  Light 
Watts  Island  Light 
Hunting  Creek 


MARYLAND  AND  VIRGINIA. 

Potomac  River. 

Smith  Point  Light,  Va 

Point  Lookout  Light,  Md 

( Vmn  River,  Va 

Kinsale,  Yeocomico  River,  Va. 
St.  Mary,  St.  Mary  River,  Md  . 


IMmy  Point  Light,  Md 

Leoiiardtown,  Breton  Bay,  Md.. 
Rla<ki«.tune  Island  Light,  Md... 
Lmicastor,. Wicomico  River,  Md 
Colonial  Beach,  Va 


87  48 
37  47 
37  48 


37  54 

38  02 

37  69 

38  02 
38  11 

38  08 
38  15 
38  12 
38  16 
:«  15 


I 


I 


Iy)wer  Cedar  Point,  Md 38  20 

MatJiias  Point,  Va :^  24 

Chapel  Point.  Port  Tobacco  R.,  Va  .  :i8  28 

Naniemo v  Creek,  Md 38  25 

Aquia  Creek,  Va 38  23 

Liverpool  Point,  Md i  38  2h 

Quantico  Creek,  Va '  38  32 

Deep  Point.  Md ,  38  3-1 

Indian  Head,  Md ,  38  36 

Glymont,  Md '  3H  37 

Marshall  Hall,  Md 38  41 

Mount  Vernon.  Va :is  42 

Fort  Washington,  Md 38  43 

River View,Md :iH  43 

Alexandria,  Va 38  IH 


Longitude. 


Standard  port  for 
reference. 


Arc. 


Timp. 


Wett. 


77  24 
77  16 
77  18 
77  20 
77  22 

77  21 
77  26 
77  25 
77  25 
77  26 

77  25 
76  17 
76  28 
76  27 
76  30 

76  31 
76  88 
76  42 
76  48 
76  02 

76  21 

75  68 

76  17 
76  24 
76  16 


I  ;. 


76  23 
76  26 
76  27 
76  34 
76  52 


77  02 
77  11 
77  17 
77  27 

75  50 

76  19 
76  15 
76  64 
75  43 


5 
5 
5 
6 


6 
6 
6 
5 
5 

5 
5 
5 
5 
5 


09 
10 
10 
10 
10 

10 
05 
06 
06 
06 


6  06 
6  07 
607 

5  07 

6  04 

6  06 
6  04 
6  05 
6  06 
6  05 


5 
5 
5 
6 
6 


06 
06 
06 
06 
07 


5  08 
5  09 
5  09 
5  10 
5  03 

5  05 

6  05 
6  04 
503 


76  12 
76  19 
76  28 
76  34 
76  26 

76  32 

76  41 
76  45 
76  50 
76  57 

76  58 

77  02 
77  02 
77  07 
77  19 

77  16 
77  17 
77  12  ' 
77  10 
77  08 

77  06 
77  a5 
77  02 
77  02 
77  02 


5  06 
505 

5  06 

6  06 
6  06 

5  06 
5  07 
5  07 
5  07 
508 

5  08 

6  08 
5  08 
5  08 
5  09 

5  09 
5  09 
09 
09 
09 


A.m. 

5  10 
09 
09 
09 
09 


5 
5 
5 


5  08 
5  0« 
5  08 
5  08 
5  08 


Tidal  differences. 


Name. 


Page. 


Old  Point  Comfort 

Newport ' 

Newport [ 

Newport ■ 

Newport 


Newport. 
Newport. 
Newport. 
Newport. 
Newport. 


Newport 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Com  fort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort! 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

W^ashinglon 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 


9 

6' 

67 

6' 

67 

6' 
6' 
6 
6 
6 

6 
9 
9 
9 
9 

9 

9: 

9 
9 

9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 


91 
91 
91 
91 
91 

95 
9.5 
95 
95 
96 

95 
95 
95 
95 
95 

95 
95 
95 
95 
95 

95 
95 
95 
95 
96 


Time. 


HW. 


LW. 


Time  meridian^ 

7BPW. 


•f 
+ 
+ 

+ 

+ 
+ 

+ 


+ 
+ 
+ 


+ 
+ 
+ 
+ 

+ 
+ 
•f 
-f 


A.  fn. 
8  16 

7  29 

8  16 
5  83 

8  41 

845 

9  10 
9  16 
9  20 
9  27 

9  87 
080 
04 
19 


0 
0 
0  27 


0 
0 
1 
1 
0 


0  10 

0  40 

1  19 
1  80 
1  23 

1  41 

2  29 


43 
24 
24 


+  6  44 
+  7  30 
+  8  57 
+10  01 
+  2  11 

+  2  47 
+  2  44 
+  2  89 
+  305 


+ 
+ 
+ 
+ 
+ 


6 
6 
6 
6 
5 

5 
4 
4 
4 
3 

8 

2 


36 
10 
20 
10 
66 

22 
47 
30 
24 
24 

13 
49 


29 
45 
22 
31 
07 


3  51 

4  12 
4  32 

4  45 

5  02 


2 
2 

1 
1 
1 
1 


09 
03 

29 
23 
05 
03 


h.tn. 
+  9  51 
+  8  59 
+  9  58 
+10  12 
+10  21 

+10  27 
+10  65 
+11  03 
+11  10 
+11  20 

+11  32 
000 
-002 
+  0  21 
+  028 


+ 
+ 
+ 
+ 
+ 


0 
0 

1 

2 
0 


30 
51 
30 
08 
29 


+  0  IH 
+  1  55 

1  58 

2  -25 
1  45 


+ 
+ 
+ 


+ 

% 

+ 
+ 


2  28 

3  19 
42 
30 
S3 


2 
3 
5 


+  7  58 
+  8  39 
+10  06 
+J1  11 
+  2  46 

+  8  28 

-I-  3  22 

+  8  20 

+  3  46 


+ 
+ 
+ 
+ 
+ 


4  15 
4  37 
4  58 
6  12 
6  33 


6  48 
6  17 
6  30 
6  19 
6  01 


-  2  26      - 


5 
4 
4 

4 
3 

3 
2 
2 
2 


30 
54 

36 
SO 

28 

17 
62 
28 
10 


-  0  36     - 


— 

204 

«^, 

1  29 

— 

1  23 

— 

1  05 

— 

1  02 

— 

0  41 

Height. 


HW. 


LW. 


Mean  Loiw 
Water. 


feet. 
+0.1 
-0.4 
-0.3 
-0.1 
0.0 

+0.2 
+0.8 
+0.3 
+0.5 
+0.8 

+0.1 
-0.1 
-0.1 
-0.2 
-0.1 

+0.3 
+0.3 
+0.5 
+L0 
0.0 

-0.1 
-0.4 
-1.2 
-1.3 
-1.4 

-1.3 
-L2 
-1.2 
-L2 
-0.9 

-LO 
-0.4 
-0.2 
+0.3 
-0.6 

1.4 
-1.4 
-0.6  1 

0.0  , 


-LI 
-1.1 
-LI 
-LO 
-0.8 

-1.2 
-1.2 
-1.0 
-0.9 
-L2 

-LO 
-1.2 
-LO 
-1.3 
-L2 

-1.2 
-LO 
-0.9 
-0,8 
-0,6 

-0.5 
-0.4 
-0.2 
-0.2 
0.0 


Batio 

oi 
rajigea. 


feet. 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

ao 

0,0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 

ao 

« 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

ao 


L04 

a» 
a  91 

0.97 
l.OD 

L06 
L09 
L09 
1.14 
1.09 

1.03 

aK 

0.96 
0.91 
0.S6 

1,12 

L12 

Lao 

L39 

LOO 

a  96 

O.S0 
0.52 
0.4S 

a44 

0,48 
O.J2 
0-52 
ii.fil 
O.M 

o.eo 

0,M 
0.92 
1.12 

a  76 
a44 

0.44 
0.76 
1.00 


0.56 
O.oti 
0.56 
0.60 

aeb 


o..v^ 
o.5y 

0.62 
0.66 
0.59 

0.62 
O..Vi 
0.62 
0.52 

o.5y 

0,62 
0.6r« 

o.6y 
o.:» 

0.79 

e,s3 

0.90 
0.!» 
0.97 


AND  TIDAL  CONSTANTS. 


359 


1 

Interval. 

Range  of  tide. 

Tropic  diurnal  [  Di,,-n-i  wnvi* 
inequality.       iJlurnal  wave. 

Mean  sea  level 
above  planeof- 

, 

■ 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean. 

(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 

tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

PredJc- 
tions. 

Tropic 
LLW. 

B 

1    9 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

WeH. 

h  m. 

h,  m. 

h.  m. 

h.  m. 

feet. 

feet. 

feet. 

feet. 

feei. 

feet. 

h.  tn. 

feet 

feet. 

feet 

o 

1 

4  30 

12  01 

4  316 

11  44a 

26 

8.1 

2.1 

2.8 

0.7 

0.1 

0.7 

1.8 

1.8 

4.0 

2 

2  23 

9  28 

2  2Ab 

909a 

3.1 

8.7 

2.5 

3.3 

0.7 

0.1 

0.7 

1.6 

1.6 

4.0 

3 

3  10 

10  17 

3  116 

10  01a 

8.2 

8.8 

2.5 

8.5 

0.8 

0.1 

0.8 

1.6 

1.6 

4.0 

4 

3  27 

10  36 

8  286 

10  21a 

3.4 

4.1 

2.7 

8.7 

0.8 

0.1 

0.8 

1.7 

1.7 

4.0 

5 

3  35 

10  45 

8366 

10  81a 

8.6 

4.2 

2.8 

8.8 

0.8 

0.1 

0.8 

1.8 

1.8 

•  4.0 

6 

3  39 

10  51 

3406 

10  87a 

8.7 

4.4 

2.9 

4.0 

0.8 

0.1    

0.8 

1.8 

1.9 

4.0 

7 

4  03 

11  18 

4  046 

11  05a 

3.8 

4.6 

8.0 

4.1 

0.8 

0.2  , 

0.8 

1.9 

1.9 

4.0 

8 

4  08 

11  26 

4  096 

11  18a 

8.8 

4.6 

8.0 

4.1 

0.7 

0.8   

0.8 

1.9 

1.9 

4.0 

9 

4  13 

11  33 

4  146 

11  20a 

4.0 

4.8 

3.2 

4.8 

0.6 

0.4    

0.8 

2.0 

2.0 

4.0 

10 

4  20 

11  43 

4  216 

11  80a 

3.8 

4.6 

8.0 

4.1 

0.5 

0.6   

0.8 

1.9 

1.9 

4.0 

11 

4  30 

11  55 

4  316 

11  41a 

8.6 

4.8 

2.8 

8.9 

0.4 

0.6  1 

0.7 

1.8 

1.8 

4.0 

12 

8  14 

2  15 

8  15a 

1  67a 

2.4 

2.9 

1.9 

2.6 

0.7 

0.1 

0.7 

1.2 

1.2 

4.5 

13 

8  39 

2  12 

8  40a 

1  54a 

2.4 

2.9 

1.9 

2.6 

0.7 

0.1 

0.7 

1.2 

1.2 

4.5 

14 

9  02 

2  35 

908a 

2  19a 

2.8 

2,8 

1.8 

2.5 

0.6 

0.1 

0.6 

1.2 

1.2 

4.5 

15 

9  10 

2  42 

9  11a 

2  24a 

2.4 

2.9 

1.9 

2.6 

0.7 

0.1 

0.7 

1.2 

1.2 

4.6 

16 

9  12 

2  44 

9  13a 

2  '28a 

2.8 

8.4 

2.2 

8.0 

0.7 

0.1 

0.7 

1.4 

1.4 

4.5 

17 

9-27 

3  04 

9  28a 

2  48a 

2.8 

8.4 

2.2 

3.0 

0.7 

0.1 

0.7 

1.4 

1.4 

4.5 

18 

10  04 

8  43 

10  06a 

8  -29a 

8.0 

8.6 

2.4 

8.2 

0.7 

0.1 

0.7 

1.6 

1.6 

4.6 

19 

10  13 

4  21 

10  14a 

4  07a 

8.6 

4.2 

2.8 

8.8 

0.8 

0.1 

0.8 

1.8 

1.8 

4.5 

20 

838 

2  45 

8  24a 

2  28a 

2.6 

8.0 

2.0 

2.7 

0.7 

0.1 

0.7 

1.2 

1.8 

4.5 

21 

834 

2  83 

836a 

2  15a 

2.4 

2.9 

1.9 

2.6 

0.7 

0.1 

0.7 

1.2 

1.2 

4.5 

22 

9  25 

4  11 

9  27a 

852a 

2.0 

2.4 

1.6 

2.2 

0.6 

0.1 

0.6 

1.0 

1.0 

4.5 

23 

10  03 

4  18 

10  06a 

3  49a 

1.8 

1.6 

1.0 

1.5 

0.5 

0.1 

0.5 

0.6 

0.7 

4.5 

24 

10  13 

489 

10  16a 

4  18a 

1.2 

1.4 

0.9 

1.4 

0.5 

0.1 

0.5 

0.6 

0.6 

4.6 

25 

10  07 

4  00 

10  11a 

8  43a 

1.1 

1.8 

0.9 

1.8 

0.8 

0.1 

ii  08 

0.8 

0.6 

0.6 

4.6 

26 

10  24 

4  42 

10  26a 

4  16a 

1.2 

1.4 

0.9 

1.4 

0.5 

0.1 

0.5 

0.6 

0.6 

4.5 

27 

11  12 

5  33 

11  14a 

6  09a 

1.8 

1.6 

1.0 

1.6 

0.5 

0.1 

0.5 

0.6 

0.7 

4.6 

28 

10  26 

4  56 

10  28a 

4  32a 

1.8 

1.6 

1.0 

1.5 

0.5 

0.1 

••■■•%•• 

0.6 

0.6 

0.7 

4.6 

29 

11  07 

5  44 

U  09a 

5  20a 

1.8 

1.6 

1.0 

1.5 

0.5 

0.1 

0.6 

0.6 

0.7 

4.5 

30 

0  41 

7  46 

0436 

7  27a 

1.6 

1.9 

1.8 

1.8 

0.6 

0.1 

0.6 

0.8 

0.8 

4.6 

31 

300 

10  06 

8026 

9  46a 

1.5 

1.8 

1.2 

1.7 

0.6 

0.1 

0.5 

0.8 

0.8 

4.6 

32 

3  45 

10  50 

3  466 

10  32a 

2.1 

2.5 

1.7 

2.3 

0.6 

0.1 

0.6 

1.0 

1.1 

4.5 

33 

5  12 

12  17 

5  136 

12  Ola 

2.8 

2.8 

1.8 

2.5 

0.6 

0.1 

0.6 

1.2 

1.2 

4.5 

34 

6  16 

0  56 

6  176 

0  406 

2.8 

8.4 

2.2 

8.0 

0.7 

0.1 

0.7 

1.4 

1.4 

4.5 

35 

10  67 

503 

10  69a 

4  48a 

1.9 

2.8 

1.5 

2.1 

0.6 

0.1 

0.6 

1.0 

1.0 

5.0 

36 

11  31 

5  43 

11  38a 

5  21a 

1.1 

1.8 

0.9 

1.3 

0.4 

0.1 

0.4 

0.6 

0.6 

4.5 

37 

11  28 

5  37 

11  31a 

5  57a 

1.1 

1.3 

0.9 

1.2 

0.3 

0.1 

12  00 

0.3 

0.6 

0.5 

4.5 

38 

11  24 

5  36 

11  26a 

5  16a 

1.9 

2.8 

1.5 

2.1 

0.6 

0.1 

0.6 

1.0 

1.0 

5.0 

39 

1 

11  51 

6  08 

11  52a 

5  46a 

2.6 

3.0 

2.0 

2.7 

0.7 

0.1 

0.7 

1.2 

1.8 

6.0 

40 

0  10 

6  30 

0  126 

6  086 

1.4 

1.7 

1.1 

1.6 

0.6 

0.1 

0.6 

0.7 

0.7 

5.0 

41 

0  81 

6  52 

0  336 

6  306 

1.4 

1.7 

1.1 

1.6 

0.6 

0.1 

0.6 

0.7 

0.7 

5.0 

42 

050 

7  12 

0  626 

6  606 

1.4 

1.7 

1.1 

1.6 

0.6 

0.1 

0.6 

0.7 

0.7 

4.5 

43 

1  03 

7  26 

1  056 

7  066 

1.6 

1.8 

1.2 

1.7 

0.5 

0.1 

0.5 

0.8 

0.8 

4.5 

44 

1  20 

7  47 

1  226 

7  296 

1.7 

2.0 

1.3 

1.9 

0.6 

0.1 

0.5 

0.8 

0.9 

4.5 

45 

1  15 

7  40 

1  126 

7  .%56 

1.6 

1.9 

1.8 

1.8 

-        0.4 

0.1 

0.4 

0.8 

0.8 

4.6 

46 

1  40 

8  10 

1  376 

8  246 

1.7 

2.0 

1.4 

1.9 

0.4 

0.1 

0.4 

0.8 

0.9 

4.5 

1  47 

1  30 

7  57 

1  286 

8  106 

1.8 

2.1 

1.5 

2.0 

0.4 

0.1 

0.4 

0.9 

0.9 

4.5 

'  48 

1  40 

8  08 

1  386 

8  216 

1.9 

2.2 

1.6 

2.1 

0.4 

0.1 

0.4 

1.0 

1.0 

4.5 

49 

1  53 

8  25 

1  516 

8  376 

1.7 

1.9 

1.4 

2.0 

0.5 

0.2 

0.4 

0.8 

0.9 

4.5 

60 

2  27 

8  56 

2  256 

9  096 

1.8 

2.1 

1.5 

2.0 

0.4 

0.1 

0.4 

0.9 

0.9 

4.5 

61 

3  02 

9  32 

2  596 

9  476 

1.6 

1.9 

1.8 

1.8 

0.4 

0.1  : 

0.4 

0.8 

0.8 

4.5 

52 

3  19 

9  50 

8  176 

10  036 

1.8 

2.1 

1.5 

2.0 

0.4 

0.1    

0.4 

0.9 

0.9 

4.5 

53 

3  25 

9  56 

3  226 

10  126 

1.5 

1.7 

1.2 

1.7 

0.4 

0.1  ' 

0.4 

0.8 

0.8 

4.5 

54 

4  24 

10  57 

4  216 

11  126 

1.6 

1.9 

1.3 

1.8 

0.4 

0.1  , 

0.4 

0.8 

0.8 

4.5 

55 

4  a5 

11  08 

4  326 

11  226 

1.7 

2.0 

1.4 

1.9 

0.4 

0.1    

0.4 

0.8 

0.9 

4.5 

56 

4  59 

11  33 

4  576 

11  466 

1.8 

2.1 

1.5 

2.0 

0.4 

0.1  ' 1        0.4 

0.9 

0.9 

4.5 

57 

522. 

11  57 

6  206 

12  106 

1.9 

2.2 

1.6 

2.1 

0.4 

0.1  i '        0.4 

1.0 

1.0 

4.5 

58 

5  39 

12  15 

5  876 

12  276 

2.0 

2.3 

1.7 

2.2 

0.4 

0.1    0.4 

1.0 

1.0 

4.5 

59 

5  45 

12  21 

5  426 

12  356 

2.2 

2.6 

1.8 

2.4 

0.5 

0.1    0.6 

1.1 

1.1 

4.5 

60 

6  20 

0  32 

6  186 

0  45a 

2.8 

2.7 

1.9 

2.5 

0.5 

0.1    0.5 

1.2 

1.2 

4.5 

61 

6  26 

0  38 

6  246 

0  51a 

2.4 

2.8 

2.0 

2.6 

0.6 

0.1    0.5 

1.2 

1.2 

4.5 

62 

6  44 

0  56 

6  426 

1  07a 

2.6 

3.0 

2.2 

2.8 

0.5 

0.1    0.5 

1.8 

1.8 

4.5  1 

63 

6  46 

0  59 

6  446 

1  10a 

2.6 

3.0 

2.2 

2.8 

0.6 

0.1  1 0.5 

1.3 

1.8 

4.5 ; 

64 

7  18 

1  20 

7  116 

1  31a 

2.8 

3.2 

2.3 

3.0 

0.6 

0.1 

0.5 

1.4 

1.4 

4.5 

860 


TABLE  8.— TIDAL  DIFFERENCES 


s 
2: 


1 

2 
3 
4 
5 
6 
7 


8 

9 

10 

11 

12 

13 
14 
15 
16 
17 

18 
19 
20 
21 
22 

23 
24 
25 
26 
27 

28 
29 
30 
31 
32 

33 
34 
35 
36 
37 

I  39 
40 
41 
42 

43 
44 

45 
46 
47 

48 
49 
60 
51 
62 

5.1 
54 
55 
56 
57 

58 
59 
60 
61 
62 
63 


Station. 


NORTH  AMERICA  (EAST 
Coast)  —Continued. 

DISTRICT  OF  COLUMBIA  AND  YIR- 
OINIA. 

Potomac  ifiiter-Continued. 

Giesboro  Point,  D.  C 

Washington  Navy- Yard.  D.  C 

Washington,  Arsenal  Wnf.,  D.  C 

Washington,  Seventh  street,  D.  C . 

LonK  Bridge,  south  end,  Va 

Washington,  Aqueduct  Br.,  D.  C... 
Mankins  Fishery,  Va 

MARYLAND— continued. 

Chesapeake  Bay— Continued. 

Shelltown,  Pocomoke  River 

Rehoboth ,  Pocomoke  River 

Newtown,  Pocomoke  River 

Mattapony,  Pocomoke  River 

Snow  Hill,  Pocomoke  River 

Janes  Island  Light 

Crisfield 

Solomons  Lump  Light 

Holland  Island  Bar  Light 

Great  Shoals  Light,  Monie  Bay 

Vienna,  Nanticoke  River 

Clay  Island  Light 

Hooper  Strait  Light 

Drum  Point,  Patuxent  River 

Benedict,  Patuxent  River 

Nottingham,  Patuxent  River  . , 

Cove  Point  Light 

James  Point 

Sharps  Island  Light 

Cambridge,  Choptank  River 

Dover  Ferry,  Choptank  River 

Oxford,  Tred  Avon  Creek 

Eastern  Point,  Tred  Avon  Creek... 

Fairhaven,  Herring  Bay 

Poplar  Island 

Bloody  Point  Bar  Light 

St.  Michaels 

Dutchman  Point,  West  River 

Thomas  Point  Shoal  Light 

Mayo  Point,  South  River 

Bay  Rid^e 

Annapolis,  Severn  River 

Sandy  Point  Light 

Persimmon  Point. Magothy  River.. 
Love  Point  Light.  Chester  River ... 

Queenstown.  Chester  River 

Holton  Point,  Chester  River 

Melton  Point,  Chester  River 

Chestertown,  Chester  River 

Bodkin  Point,  Patapsco  River 

Seven-Foot  Knoll  Light 

North  Point,  Patapsco  River 

Fort  Carroll  Light.  Patapsco  River. 

Fort  McHenn'.  Patapsco  River 

Baltimore,  Fells  Point 

Tolchester  Beach 

Turkey  Point.  Middle  River 

Pooles  Island  Light 

Howell  Point 

Betterton,  Sassafras  River 

Frederick,  Sassafras  River 

Elk  RiverEntrance,  ReyboldsWharf 
Back  Creek  Entrance,  Elk  River... 

Elkton.  Elk  River 

Havre  de  Grace,  Susquehanna  River 
Port  Deposit,  Susquehanna  River.. 


Geographic  podtlon.  I       ^tan^JSfeS?^  ^°' 


UU-  ! 
tude 


Longitude. 


North. 

o      / 

88  51 
38  52 
88  52 
38  52 
38  58 
38  64 
88  55 


37  69 
88  08 
88  05 

38  07 
38  09 

37  58 

87  59 

88  03 

38  04 
88  IS 

88  29 
88  14 
38  14 
38  19 
38  30 

38  43 
88  28 
38  32 
38  88 
38  34 

88  45 
88  41 
88  46 
88  45 
88  46 

88  60 
88  47 
88  52 
38  54 
88  55 

88  56 

38  58 

39  01 
39  03 
39  03 

38  .59 

39  05 

89  08 
89  12 
39  08 

39  09 
89  12 
89  13 
39  16 
39  17 

39  13 
39  18 
39  17 
39  22 
39  22 

39  22 
39  26 
39  31 
39  86 
89  82 
39  36 


Arc. 


Time. 


West, 


77  01 

76  69 

77  01 
77  01 
77  02 
77  (M 
77  06 


h.  tn. 


75  39 

76  40 

75  84 

76  29 
76  25  I 

76  55  ' 
76  61  . 
76  01 
76  06 
75  53  , 

75  49 

76  68 
76  04 
76  25 
76  40 

76  42 
76  23  , 
76  21 
76  22 
76  04  i 


6 
6 
5 
6 
6 
6 
6 


08 
08 
08 
08 
08 
08 
08 


6 
6 
5 
5 
6 

6 
5 
5 
6 
5 


03 
03 
02 
02 
02 

04 
08 
04 
04 
04 


6  08 
6  04 
6  04 
6  06 
507 


5 
5 
6 
6 
5 


07 
06 
05 
05 
04 


76  00 

504 

76  10 

605 

76  06 

6  04 

76  33 

5  06 

76  23 

506 

76  24 

5  06 

76  13 

6  «) 

76  30 

5  06 

76  26 

5  06 

76  30 

5  06 

76  27 

606 

76  29 

6  06 

76  -23 

606 

76  26 

5  06 

76  17 

605 

76  10 

6  05 

76  09 

505 

76  05 

604 

76  01 

5  04 

76  26 

606 

76  25 

5  06 

76  26 

506 

76  31 

5  06 

76  35 

5  06 

76  35 

506 

76  14 

5  05 

76  23 

6  06 

76  16 

505 

76  07 

5  04 

76  04 

6  04 

75  68 

604 

75  59 

604 

75  52 

603 

75  50 

503 

76  0) 

504 

76  06 

5  04 

Name. 


Washington 
Washington 
Washington 
Washington 
Washington 
Washington 
Washington 


Old  Point 
Old  Point 
Old  Point 
Old  Point 
Old  Point 

Old  Point 
Old  Point 
Old  Point 
Old  Point 
Old  Point 


Page. 


Comfort 
Comfort 
Comfort 
Comfort 
Comfort! 

Comfort 
ComfortI 
Comfort! 
Comfort! 
Comfort; 


Old  Point  Comfort 
Old  Point  Comfort 

Baltimore 

Baltimore 

Baltimore 


Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 

Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 

Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 

Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 

Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 

Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 

Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 

Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 


Tidal  diCferences. 


06 
06 
95 
96 
06 
06 
06 


01 
91 
91 
01 
01 

91 
01 
01 
01 
01 

01 
01 
09 
09 
99 

99 
99 
09 
99 
09 

99 
00 
99 
99 
09 

99 
00 
00 
99 
99 

99 
99 
99 
99 
99 

99 
99 
99 
99 
99 

99 
99 
99 
99 
99 

99 
99 
99 
99 
99 

99 
99 
99 
99 
99 
99 


Time. 


Height. 


HW. 


LW.       HW. 


LW. 


Tf$ne  meridian, 
7S°W. 


h.  m. 
-0  10 
-0  07 
-0 

0 

-0  09 
-t-0  06 
-1-0  16 


13 
00 


+3  49 
+4  46 
-1-6  67 
+6  08 
+7  18 

+8  59 
+4  01 

+4  86 
+4  04 
+4  45 

+6  09 
+4  83 
-6  14 
-5  17 
-4  13 

-8  03 
-4  54 
-4  10 
-8  56 
-3  13 

-2  H 
-2  40 
-1  56 
-3  19 
-3  14 


•3 
-2 
-2 


04 
35 
61 
2  '25 
2  34 


h.  1R. 

-0  17 
-0  06 


-0 
0 
-0 
+0  07 
+0  19 


11 
00 
08 


Mean  Low 
Water. 


feet. 
0.0 

+0.2 
0.0 
0.0 
0.0 

+0.2 

+0.3 


feet. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


+4  43 
+5  21 
+6  15 
+6  43 
+8  02 

+4  32 
+4  33 
+5  12 
+4  82 

+6  28 

+6  58 
+6  15  1 
-6  17  ! 
-6  30 
-4  07 

-2  47 
-i&3 
-4  09 
-4  08 
-2  67 

-2  15 
-2  24 
-1  36 
-3  03 
-8  38 

-8  28 
-2  14 
-8  08 
-2  40 
-2  13 


-2  24 

-2  38 

-1  55 

•  2  20 

-1  84 

-1  37 

-1  28 

-0  68 

-0  45 

-1  10 

-0  15 

-0  25 

+0  06 

-0  09 

+0  19 

+0  05 

+0  41 

+0  19 

-0  47 

-0  18 

-0  40 

-0  88 

-0  24 

-0  15 

-0  06 

-0  06 

-0  02 

-0  04 

000 

000 

+0  16 

+0  01 

+0  20 

+0  06 

+0  46 

+0  23 

+1  11 

+100 

+1  24 

+1  30 

+1  64 

+2  20 

+1  50 

+186 

+2  18 

+2  89 

+2  63 

+3  89 

+8  01 

+3  02 

+3  24 

+2  20 

+0.1 
-0.4 
-0.7 
-0.4 
0.0 

-LO 
-0.6 
-0.8 
-LO 
-LO 

-0.7 
-LO 
+0,5 
0.0 
+0.3 

+0.3 
+0.2 
+0.2 
+0.1 
+0.5 

+0.7 
+0.5 
+0.6 
+0.8 
0.0 

-0.1 
+0.1 
-0.2 
-0.4 
-0.5 

-0.8 
-0.3 

0.0 
-0.2 

0.0 

+0.4 
+0.5 
+0.6 
+0.8 
-0.2 

-0.2 
-0.2 
-0.1 
+0.1 
0.0 

0.0 

0.0 

0.0 

+0.2 

+0.8 

+L2 
+0.9 
+0.9 
+0.8 
+0.8 
+0.9 


I 


Ratio 
of 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


I 


1.00 
1.08 
LOO 
J.  00 
1.00 
1.08 
L07 


l.M 
0.^ 
0.72 
0,M 

1.UU. 

o.eo 

0.76 
0.6X 

o.a> 

0.6U 

0.7J 
0.6i» 
1.39 
LOO 
1.28 

1.23 
1.15 
1.15 
1.07 
L89 

1.55 
1.39 
1.4S 

L23 

a9» 

1.07 
0-Si 
0.6ri 
0.hy 

0.74 
0,74 
0.9y 

0.92 

1.31 
1.39 
1.4^ 
1.6} 

O.S> 
0.^J 
0.V0 
1.00 
l.W 

i.a« 

1.00 

i.ai 

l.lo 
1.64 

1.97 
1.7i 
L7i 
L23 
1.64 
I.T2 
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•    Interval. 

Range  of  tide. 

Tropic  dlnmal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  phmeof- 

1 

Varia- 

' 

• 

'  1 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

Inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass 

9 

2; 

ffWI. 

1 

LWI. 

HHWI. 

LLWI. 

val. 

1 

1 

1 

• 

West. 

h.  m. 

A.  1R« 

A.  ill. 

h.  fit. 

feet. 

feet. 

feet. 

feet 

feet. 

feet. 

h.  fn. 

/erf. 

feet. 

/erf. 

o 

1 

7  30 

1  44 

7286 

1  54a 

2.9 

3.4 

2.4 

8.1 

0.5 

0.1 

0.5 

1.4 

1.6 

4.5 

2 

7  42 

1  56 

7  406 

2  07a 

3.0 

3.5 

2.5 

3.2 

0.5 

0.1 

19  21 

0.5 

1.5 

1.5 

4.5 

8 

7  36 

1  50 

7  346 

200a 

2.9 

3.4 

2.4 

3.1 

0.5 

0.1 

0.6 

1.4 

1.5 

4.5 

4 

7  49 

2  01 

7  476 

2  12a 

2.9 

8.3 

2.4 

8.1 

0.6 

0.2 

19  16 

0.6 

1.4 

1.6 

4.5 

5 

7  40 

1  58 

7  386 

2  08a 

2.9 

3.4 

2.4 

3.1 

0.5 

0.1 

0.5 

1.4 

1.6 

4.5 

6 

7  54 

208 

7  526 

2  19a 

8.0 

8.5 

2.5 

3.2 

0.5 

0.1 

0.5 

1.5 

1.6 

4.5 

7 

805 

2  20 

8  086 

2  80a 

8.1 

8.6 

2.6 

8.3 

0.5 

0.1 

0.5 

1.6 

1.6 

4.5 

8 

0  10 

7  00 

0  116 

6  44a 

2.6 

8.1 

2.1 

2.8 

0.7 

0.1 

0.7 

1.8 

1.8 

5.0, 

9 

1  07 

7  38 

1  086 

7  21a 

2.1 

2.5 

1.7 

2.3 

0.6 

0.1 

0.6 

1.0 

1.1 

5.0  ! 

10 

2  19 

8  88 

2  216 

8  14a 

1.8 

2.2 

1.4 

2.0 

0.6 

0.1 

0.6 

0.9 

0.9 

5.0. 

11 

2  30 

9  01 

2  316 

9  44a 

2.1 

2.5 

1.7 

2.3 

0.6 

0.1 

-   0.6 

1.0 

1.1 

5.5 

12 

335 

10  20 

3  366 

10  08a 

2,5 

3.0 

2.0 

2.7 

0.7 

0.1 

0.7 

1.2 

1.3 

5.5, 

13 

020 

6  48 

0  306 

6  30a 

1.5 

1.8 

1.2 

1.9 

0.6 

0.4 

0.7 

0.8 

0.9 

6.0 

14 

022 

6  50 

0  336 

6  82a 

1.9 

2.3 

1.5 

2.7 

0.8 

0.5 

0.9 

1.0 

1.8 

5.0 

15 

056 

7  28 

0  326 

6  31a 

1.7 

1.8 

1.2 

1.7 

0.5 

0.1 

0.5 

0.8 

0.8 

5.0 

16 

0  24 

6  48 

'0  296 

6S8a 

1.5 

1.7 

1.3 

1.7 

0.4 

0.1 

14  10 

0.4 

0.8 

0.8 

5.0 

17 

1  05 

7  44 

1  076 

7  25a 

1.5 

1.8 

1.2 

1.7 

0.5 

0.1 

0.5 

0.8 

0.8 

5.0 

18 

280 

9  10 

2826 

8  51a 

1.8 

2.2 

1.4 

2.0 

0.6 

0.1 

0.6 

0.9 

0.9 

5.6 

19 

053 

7  31 

0556 

7  12a 

1.5 

1.8 

1.2 

1.7 

0.5 

0.1 

0.5 

0.8 

0.8 

5.0 

20 

1  22 

7  58 

1  036 

7  09a 

1.7 

2.0 

1.4 

1.9 

0.5 

0.3 

0.6 

0.8 

0.9 

5.0 

21 

1  17 

7  43 

1  346 

7  80a 

1.2 

1.4 

1.0 

1.4 

0.2 

0.3 

17  14 

0.4 

0.6 

0.7 

4.5 

22 

2  20 

905 

2826 

8  47a 

1.5 

1.7 

1.3 

1.6 

0.4 

0.3 

0.5 

0.8 

0.8 

5.0 

23 

380 

10  25 

8  426 

10  07a 

1.5 

1.7 

1.3 

1.6 

0.4 

0.8 

0.5 

0.8 

0.8 

5.0 

24 

1  40 

8  20 

1  536 

8  01a 

1.4 

1.6 

1.2 

1.5 

0.4 

0.3 

0.5 

0.7 

0.7 

5.0 

25 

2  -25 

905 

2  486 

8  46<:i 

1.4 

1.6 

1.2 

1.5 

0.4 

0.3 

0.5 

0.7 

0.7 

5.0 

26 

2  39 

906 

8  01^ 

8  49a 

1.8 

1.4 

1.1 

1.6 

0.3 

0.4 

18  86 

0.6 

0.6 

0.8 

5.0 

27 

3  23 

10  18 

8866 

959a 

1.7 

2.0 

1.4 

1.9 

0.5 

0.3 

0.6 

0.8 

0.9 

6.0 

28 

4  *25 

11  00 

4  376 

10  43a 

1.9 

2.2 

1.6 

2.1 

0.5 

0.3 

••••«••■ 

0.6 

1.0 

1.0 

6.5 

29 

355 

10  50 

4086 

10  81a 

1.7 

2.0 

1.4 

1.9 

0.5 

0.3 

0.6 

0.8 

0.9 

6.0 

30 

440 

11  40 

4  526 

11  22a 

1.8 

2.1 

.     1.5 

2.0 

0.5 

0.3 

0.6 

0.9 

0.9 

5.5 

31 

3  15 

10  10 

3  276 

9  52a 

1.5 

1.7 

1.8 

1.6 

0.4 

0.3 

0.5 

0.8 

0.8 

5.0 

32 

320 

9  40 

8856 

9  17a 

1.2 

1.4 

1.0 

1.3 

0.4 

0.3  ' 

0.5 

0.6 

0.6 

5.0 

33 

830 

950 

3  476 

925a 

1.1 

1.3 

0.9 

1.2 

0.4 

0.3 

0.5 

0.6 

0.6 

6.5 

34 

4  00 

11  00 

4  146 

939a 

1.3 

1.5 

1.1 

1.4 

0.4 

0.3 

0.6 

0.6 

0.7 

5.0 

3ft 

3  43 

10  05 

3586 

9  43a 

1.0 

1.2 

0.8 

1.1 

0.4 

0.2 

0.4 

0.5 

0.6 

6.0 

36 

409 

10  83 

4  896 

9  48a 

0.8 

0.9 

0.7 

1.2 

0.5 

0.4 

19  21 

0.6 

0.4 

0.6 

5.0 

37 

4  00 

11  00 

4  216 

10  29a 

0.7 

0.8 

0.6 

0.8 

0.3 

0.2 

0.4 

0.4 

0.4 

6.0 

38 

4  10 

10  85 

4  266 

10  11a 

0.9 

1.0 

0.8 

1.0 

0.3 

0.2 

0.4 

0.4 

0.5 

5.0 

39 

439 

10  53 

4  556 

10  29a 

0.9 

1.0 

0.8 

1.0 

0.3 

0.2 

0.4 

0.4 

0.5 

6.0 

40 

500 

11  86 

5  156 

11  42a 

1.2 

1.4 

1.0 

1.3 

0.4 

0.3 

0.5 

0.6 

0.6 

6.5 

41 

506 

12  15 

5  216 

11  53a 

1.0 

1.2 

0.8 

1.1 

0.4 

0.2 

0.4 

0.5 

0.5 

6.0 

42 

550 

12  04 

6  076 

11  20a 

1.1 

1.2 

0,9 

1.6 

0.8 

0.8 

19  40 

0.9 

0.5 

0.7 

6.0 

43 

620 

024 

6  326 

0  076 

1.6 

1.8 

1.3 

1.7 

0.4 

0.8 

0.5- 

0.8 

0.8 

5.5 

44 

640 

0  40 

6  536 

0  216 

1.7 

2.0 

1.4 

1.9 

0.5 

0.8 

0.6 

0.8 

0.9 

6.5 

45 

655 

055 

7  076 

0  876 

1.8 

2.1 

1.5 

2.0 

0.6 

0.3 

0.6 

0.9 

0.9 

5.5 

46 

7  17 

1  09 

7  286 

0  536 

2.0 

2.3 

1.7 

2.2 

0.5 

0.3 

0.6 

1.0 

1.0 

5.5 

47 

5  47 

080 

6  026 

0086 

1.0 

1.1 

0.8 

1.1 

0.4 

0.2 

0.4 

0.5 

0.6 

6.0 

48 

554 

0  10 

6  476 

-0  206 

1.0 

1.1 

0.8 

1.4 

0.7 

0.3 

20  28 

0.7 

0.5 

0.6 

5.0 

49 

6  10 

088 

6  256 

0  116 

1.0 

1.1 

0.8 

1.1 

0.4 

0.2 

0.4 

0.6 

0.5 

5.0 

50 

6  28 

0  42 

6  456 

0226 

1.1 

1.3 

0.9 

1.2 

0.4 

0.3 

0.5 

0.6 

0.6 

5.0 

51 

6  82 

0  44 

6  476 

0236 

1.2 

1.5 

1.1 

1.4 

0.4 

0.3 

0.5 

0.6 

0.7 

6.0 

52 

684 

0  48 

6  486 

0  246 

1.2 

1.4 

1.0 

1.5 

0.4 

0.3 

21  12 

0.5 

0.6 

0.7 

6.6 

53 

660 

050 

7056 

0  396 

1.2 

1.4 

1.0 

1.4 

0.4 

0.3 

0.5 

0.6 

0.6 

5.5 

51 

654 

054 

7096 

0336 

1.2 

1.4 

1.0 

1.4 

0.4 

0.8 

0.5 

0.6 

0.6 

5.5 

55 

7  21 

1  12 

7  846 

0  316 

1.2 

1.4 

1.0 

1.8 

0.9 

0.3 

20  56 

0.9 

0.6 

0.8 

5.5 

56 

7  47 

1  50 

8006 

1  316 

1.4 

1.6 

1.2 

1.5 

0.4 

0.3 

0.5 

0.7 

0.7 

5.5 

57 

800 

2  20 

8  116 

1  046 

2.0 

2.3 

1.7 

2.2 

0.5 

0.3 

0.6 

1.0 

1.0 

5.5 

58 

880 

8  10 

8  416 

2  546 

2.4 

2.7 

2.0 

2.6 

0.5 

0.4 

0.7 

1.2 

1.3 

5.5 

59 

826 

226 

8866 

1  556 

2.1 

2.5 

1.8 

2.8 

1.1 

0.3 

22  01 

1.1 

1.1 

1.2 

6.0 

60 

856 

880 

9066 

8  156 

2.1 

2.4 

1.8 

2.3 

0.5 

0.3 

0.6 

1.0 

1.1 

6.0 

61 

980 

4  80 

9426 

4  226 

1.5 

1.7 

1.8 

1.6 

0.4 

0.3 

0.5 

0.8 

0.8 

6.0 

62 

987  1 

8  52 

9486 

3366 

2.0 

2.3 

1.7 

2.2 

0.5 

0.3 

0.6 

l.O 

1.0 

6.0 

63 

10  00 

8  10 

10  116 

2556 

2.1 

2.4 

1.8 

2.3 

0.5 

0.3 

0.6 

1.0 

1.1 

6.0 

362 


TABLE  3.— TIDAL  DIFFERENCES 


S 


1 

2 


8 
4 
5 
6 
7 

8 
9 
10 
11 
12 
13 


14 
15 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 

27 
28 


29 
30 
31 
32 
83 

34 
85 
36 
37 

38 

39 
40 
41 
42 
43 

44 
45 
46 

47 
48 

49 
50 
51 
52 
63 
54 
56 


56 
57 
58 
59 
60 


Station. 


Geographic  poflition. 


Standard  port  for 
reference. 


Lati- 
tude. 


NORTH  AMERICA  (East 
Coast)-— Continued. 

VIRGINIA — continued. 

Outer  Coast, 

Virginia  Beach , 

False  Cape  Life-Saving  Station  ., 

NORTH  CAROLINA. 


Currituck  Beach  Light , 

Oregon  Inlet 

New  Inlet 

Hatteras  Inlet 

Ocrakoke  inlet 


Cape  Lookout 

Beaufort 

New  River  Inlet... 
New  Topsail  Inlet. 
Masonboro  Inlet. . . 
Carolina  Beach 


Cape  Fear  River  and  Branches. 


Bald  Head.  Cape  Fear  Light 

Fort  Caswell 

Southport  or  SmithVille 

Federal  Point 


38  62 
83  54 
38  55 
33  58 
Reeves  Point 34  00 


North. 

o      ' 

36  50 
36  36 


36  23 
35  A8 
35  41 
35  12 
35  01 

34  86 
84  43 
34  32 
34  22 
84  11 
84  02 


Orton  Point  Post  Light 

Campbell  Island  Post  Light. 
Brunswick  River  Entrance  . 
Hospital  Point  Post  Light... 
Wilmington  


34  03 

77  66 

34  07 

77  56 

34  11 

77  58 

34  12 

77  57 

34  14 

77  57 

Castle  Hayne 34 

Banuermans  Bridge 34 

Magnolia  Quarry , 

{•oint  Caswell , 

White  Hall 


south  carouna. 


Little  River 33  51 

North  Inlet 33  20 

South  Island,  Winyah  Bay 33  16 

Georgetown,  Winyah  Bay :  33  22 

CapeRomain 33  01 


21 

35 

34  52 

34  27 

34  80 


Bull  Bay 

North  Jetty,  Charl^ton  Har.  Entr. 

Fort  Moultrie 

Fort  Sumter 

Fort  J  ohnson 


Castle  Pinckney  Light 

Charleston,  Custom-House  Whf 

Legareville.  Stono  River 

North  Edisto  River  Entrance 

Bluff  Point,  Wadmelaw  River 


S.  Edisto  R.  Entr.,  St.  Helena  Sd... 
Salt  Landing,  South  Edisto  River.. 

Coosaw  R.,  Mining  Co.'s  Wharf 

Hunting  I.  Light,  St.  Helena  Sd  ... 
Bell  Buoy,  Port  Royal  Entrance  ... 

Hilton  Head,  Port  Royal  Sound 

Beaufort  Ri ver  Entrance 

Dry  Docks,  Beaufort  River 

Port  Rr)yal,  Battery  Creek 

Beaufort,  Beaufort  River 

Eutfiw  Creek,  Broad  River 

Bradduck  Point,  Calibogue  Sound  . 

GEORGIA. 

Savannah  Entr.,  Tybee  L  Light.. 

Fort  Pula.«5ki 

Oglethorpe,  Savannah  River 

Savannah,  Savannah  River 

Wassaw  Sound 


32  57 
32  44 
32  45 
32  45 
32  45 

32  46 
32  46 
32  40 
32  34 
82  39 

82  29 
32  34 
32  31 
32  23 
32  08 


32 
32 


14 
17 


32  21 
32  22 
32  26 
32  24 
32  07 


82  02 
32  02 
32  05 
82  Oo 
31  55 


Longitude. 


Arc. 


Time. . 


West. 


75  58 
75  53 


75  50 

76  32 

75  26 

76  44 
76  01 

76  81 

76  89 

77  20 
77  38 
77  49 
77  68 


78  00 
78  01 
78  01 
77  56 
77  67 


77  56 

77  46 

78  02 

78  11 
78  28 


78  34 

79  10 
79  14 
79  17 
79  21 

79  33 
79  48 
79  52 
79  52 
79  54 

79  55 

79  55 

80  00 
80  11 
80  15 

80  20 
80  23 
80  40 
80  25 
80  35 

80  40 
80  39 
80  40 
80  41 
80  40 
80  48 
80  49 


80  51 

80  53 

81  02 
81  05 
80  58 


h.m. 
5  04 
5  04 


503 
6  02 
502 
503 
504 


6 
6 
5 
5 
5 
6 


06 
07 
09 
11 
11 
12 


5  12 
5  12 

5  12 

6  12 

5  12 

6  12 
6  12 
5  12 
5  12 
5  1*2 


5 
5 
5 
5 
5 


12 
11 
12 
13 

14 


14 
17 
17 
17 
17 

18 
19 
19 
19 


5 
5 
5 
5 
5 


20 
20 
20 
21 
21 


5 
5 
5 
5 
6 
5 


5 
6 
5 
5 
5 

5 
5 
5 
•6 
5  20 


5  21 
5  22 
23 
22 
22 


23 
23 
23 
23 
23 
23 


6  28 


523 
5  24 
5  24 

5  24 

6  24 


Name. 


Page. 


Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Com  fort 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Savannah  Entr... 
Savannah  Entr... 
Savannah  Entr... 
Savannah  Entr. . . 
Savannah  Entr... 


Savannah 
Savannah 
Savannah 
Savannah 
Savannah 
Savannah 
Savannah 


Entr. 
Entr. 
Entr. 
Entr. 
Entr. 
Entr. 
Entr. 


Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 


Tidal  differences 


91 
91 


91 
91 
91 
91 
91 

107 
107 
107 
107 
107 
107 


107 
107 
107 
107 
107 

107 
103 
103 
103 
103 

103 
103 
103 
103 
103 


107 
107 
107 
107 
107 

107 
107 
107 
107 
107 

107 
107 
107 
107 
107 

111 
111 
111 
111 
111 

111 
111 
111 
111 
111 
111 
111 


111 
111 
111 
111 
111 


Time 


I   Ratio 
Height  of 

ranges. 


HW.         LW.        HW.      LW 


Time  meridian 
75'  W. 


Mean  lAnc 
Water. 


h.  m. 

0  55 

1  01 


-1 
1 
1 
1 
1 

1 
0 
0 
0 
0 


09 
31 
24 
42 
45 

10 
17 
56 
44 
32 


-0  19 


-0  07 
-0  05 
-0  08 
+0  24 
+0  39 

+1  08 
-0  62 
-0-26 
-0  19 
0  00 

+2  08 
-5  48 
+0  68 
+4  34 
-5  45 


-0  16 
-0  18 
+0  16 
+  1  11 
-0  29 

-0  22 
-0  16 
-0  10 
-0  09 
-0  06 

-0  01 

000 

0  00 

-0  16 

+0  16 

+0  59 
+1  23 
+2  39 
+1  02 
+0  38 

+1  01 
+1  12 
+1  40 
+1  46 
+1  59 
+1  54 
+1  04 


h.m.    /(el.      feel 
0  36     +0.8  I      0.0 
-0  48     +0.2        0.0 


51 
13 
07 
26 
31 


1  04 
-0  16 
-0  64 
-0  39 
-0  28 
-0  16 


-0  06 
-0  02 
+0  01 
+0  42 

+1  06 

+1  41 
-1  18 
-0  39 
-0  29 
0  00 

+2  11 
-6  47 
+1  11 
+4  50 
-5  37 


-  0  15 
-0  02 
+0  26 
+2  26 
-0  23 

-0  22 
-0  46 
-0-26 
-0  24 
-0  18 

-0  01 
0  00 
-0  16 
-0  -26 
+0  31 

+0  80 
+1  86 
+1  50 
+0  48 
+0  84 

+1  00 
+1  02 
+1  30 
+1  46 
+2  01 
+1  55 
+1  06 


Time  meridian, 
90P  W. 


000 

000 

+0  08 

+0  23 

+0  49 

+1  38 

+  1  03 

+2  QSi 

+0  14 

+0  04 

I 


+0.8 
+0.2 
+0.3 
-0  5 
-0.6 

-1.4 
-2.8 
-2.0 
-LI 
-LO 
-0.9 


-0.8 
-0.7 
-0.6 
-LO 
-L2 

-1  4 
+0.8 
+0.4 
+0.3 
0.0 

-0.9 
-LI 
-0.3 
-1.6 
-1.9 


-0.8 
-0.6 
-1.6 
-1.5 
-0.1 

-0.4 
+0.1 
+0.6 
+0.3 
+0.6 

+0.1 
0.0 
-0.1 
+0.7 
+L4 

-0.8 

-0.7 

+0.7 

-0.8 


I 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

o.u 

0.0 


I 


—  u.  ^ 

u.  u 

-0.6 

0.0 

-0.1 

0.0 

+0.2 

0.0 

+0.3 

0.0 

+0.6 

0.0 

+0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

+0.1 

0.0 

-0.2 

0.0 

-0.3 

0.0 

0.0 

0.0 

1.12 
1.08 


1.12 
1.06 
1.12 
0.80 
0  76 

0.71 
0.54 
0.62 
0.77 
0.79 
0.81 


0.83 
0.8.5 
0.»7 
0.79 
0.75 

a  71 

!.;« 

1.15 
1.11 
l.OO 

0,62 
0.53 
0.86 
0.33 
0.21 


0.9S 
0.87 
0.67 
0-69 
0.96 

0.» 
1.00 

1.0^ 
l.W 
1.10 

LOO 
1.00 
0-9i5 
1. 12 
l.iTi 

0.  >*^ 
0-^» 

l.]l 

0.*^:* 

0.^4 

0.93 

0.99 
l.VM 
l.U> 

l.(^ 

1.02 
LOl 


1.00 
1.02 
0.9^ 
0.96 
LOl 


AND  TIDAL  CONSTANTS. 
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Interval. 


1 
2 


3 
4 
5 
6 


8 
9 
10 
II 
12 
13 


14 

15 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
27 

28 


29 
30 
31 
32 
33 

34 
35 
36 
37 

38 

39 
40 
41 
42 
43 

44 

45 
46 

47 

48 

49 
50 
51 
52 
53 
54 
55 


5<> 
57 

!)>> 

59 
60 


Mean. 


HWI. 


I 


A.m. 
760 
744 


7 
7 
7 
7 
7 


87 
16 
28 
04 
00 


LWI. 


6  29 

7  21 
6  40 

6  50 

7  02 
7  14 


726 
728 
780 

7  57 

8  12 

886 
900 

9  26 
938 
9  52 

12  00 
4  a*) 

10  45 
2  00 
4  05 


7  15 
7  10 

7  43 

8  39 
6  59 


7  12 

7  35 

8  50 
7  14 

6  50 

7  12 
7  23 
7  51 

7  57 

8  10 
8  05 
7  15 


7  11 
7  18 

7  59 

8  13 
7  24 


05 
10 
16 
17 
20 

24 
25 
25 
7  08 
7  40 


h,7n, 
140 
188 


1 
1 
1 
0 
0 

0 
1 
0 
0 
0 
1 


26 
05 
11 
61 
45 

20 
08 
27 
40 
51 
02 


13 
16 
19 
2  00 
2  '23 


2 
8 
4 
4 
4 

7 

11 

6 


59 
86 
15 
'25 
54 

05 
40 
05 


9  33 
n  40 


1  01 
1  11 
1  39 
3  38 
0  50 

0  50 
0  '25 
0  45 
0  47 
0  52 


09 
10 
55 


0  53 

1  40 


0 
1 
2 
0 


57 
42 
55 
54 


0  40 

1  05 
1  07 

1  a5 

1  51 

2  ot; 

2  00 
1  10 


05 
27 
42 
07 
08 


Tropic. 


HHWI. 


I 


A.m. 
7  61a 
7  45a 


88a 
17a 
24a 
06a 
06a 


6  84a 

7  27a 

6  45a 
665a 

7  07a 
7  19a 


7  31a 
7  33a 

7  34a 

8  00a 
8  14a 

8  37a 

9  00a 
9  25a 
9  31a 
9  50a 

11  576 
4  026 

10  486 
1  566 
4  006 


7  19a 
7  15rt 

7  49a 

8  44a 
7  03a 

7  09a 
7  14a 
7  20ft 
7  21a 
7  •24a 


LLWI. 


7 
7 
7 
7 

7 

7 
8 
7 
6 


•28a 
29a 
29a 
12a 
44a 

14a 
37a 
52a 
16a 
52a 


7  14a 
7  '25a 
7  53a 

7  59a 

8  l'2a 
8  07a 
7  17a 


7  14a 

7  20a 

8  Ola 
8  15a 
7  •26« 


A.  m. 
124a 
1  17a 


1 
0 
0 
0 
0 


10a 
49a 
65a 
82a 
82a 


Range  of  tide. 


Mean 
(Mn). 


0  05a 
0  50a 
0  10a 
0  26a 
0  87a 
0  48a 


0  59a 

1  06a 
1  13a 

1  58a 

2  25a 

3  05a 

3  46a 

4  30a 

4  42a 

5  16a 

7  84a 
12  09a 

6  296 
10  11a 
12  30a 


0  4^1 

0  58a 

1  '28<t 
1  '2:2a 

0  asa 

0  37a 
0  13a 
0  33a 
0  35a 
0  40a 

0  fi6a 
0  56<t 
0  45a 

0  43a 

1  29« 

0  47a 

1  32a 

2  46a 
0  44a 
0  •29a 


0  54a 
0  57a 
25a 
41a 
67a 
50a 
00a 


1 
1 
1 
1 
1 


1  16a 

1  17a 

2  32a 
2  57a 
0  58a 


feet. 
2.8 
2.7 


•2.8 
2.7 
2.8 
2.0 
1.9 

8.7 
2.8 
8.2 
4.0 
4.1 
4.2 


4.8 
4.4 
4.5 
4.1 
3.9 

3.7 
8  2 
2.8 
2.7 
2.4 

1.5 
1.8 
2.1 
0.8 
0.5 


4.8 
4.5 
8.5 
8.6 
6.0 


5.7 

5.2 
5.2 
5.0 

5.8 
6.5 

6.0 
6.1 
7.5 
6.0 
6.4 

C.3 
6.7 
7.0 
7.1 
7.3 
6.9 
6.8 


6.8 
6.9 
6.6 
6.5 
6.8 


Spring 
(Sg). 


feet. 
8.8 
3.2 


8.4 
8.2 
8.4 
2.4 
2.2 

4.4 
8.8 
8.8 

4.7 
4.8 
4.9 


Neap 

(Np). 


fed, 
2.2 
2.1 


2.2 
2.1 
2.2 
1.6 
1.6 

3.0 
•2.3 
2.6 
3.2 
3.3 
3.4 


Great 

tropic. 

(Gc). 


feet. 
8.0 
2.9 


8.0 
2.9 
8.0 
2.2 
2.1 

4.8 
3.3 
8.6 
4.7 
4.8 
4.9 


5.0 

3.5 

5.0 

6.1 

3.6 

5.1 

5.3 

3.7 

5.2 

4.8 

8.8 

4.8 

4.6 

3.1 

4.6 

4.4 

8.0 

4.3 

8.5 

2.8 

8.7 

8.1 

2.5 

8.2 

8.0 

2.4 

8.1 

2.7 

2.2 

2.8 

4.7 

1.8 

1.8 

1.4 

1.2 

1.6 

2.'8 

1.9 

2.6 

0.9 

0.7 

1.1 

0.6 

0.4 

0.7 

6.7 

8.9 

5.5 

5.3 

3.7 

6.2 

4.1 

•2.8 

4.1 

4.3 

2.9 

4.2 

5.9 

4.1 

5.7 

5.6 

3.8 

5.4 

6.1 

4.2 

5.9 

6.6 

4.5 

6.3 

6.4 

4.4 

6.1 

6.7 

4.6 

6.4 

6.1 

4.2 

5.9 

6.1 

4.2 

5.8 

5.9 

4.1 

5.7 

6.8 

4.7 

6.6 

7.7 

5.3 

7.3 

7.0 

4.9 

6.5 

7.1 

4.9 

6.6 

8.8 

6.1 

8.0 

7.0 

4.9 

6.5 

7.5 

5.2 

6.8 

7.4 

5.1 

6.8 

7.8 

5.4 

7.2 

8.2 

5.7 

7.5 

8.3 

6.8 

7.6 

8.6 

5.9 

7.8 

8.1 

5.6 

7.4 

8.0 

5.5 

7.8 

8.0 

5.4 

7.2 

8.1 

5.6 

7.4 

7.7 

5.4 

7.1 

7.6 

6.3 

7.0 

8.0 

5.5 

7.8 

Tropic  diurnal 
inequality. 


HWQ. 


feet. 
0.7 
0.7 


0.7 
0.7 
0.7 
0.6 
0.6 

0.9 
0.8 
0.9 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 

0.9 
1.0 
0.9 
0.9 
0.9 

0.7 
0.6 
0.8 
0.5 
0.4 


1.1 
1.0 
0.9 
0.9 
1.1 

1.0 
1.1 
1.1 
1.1 
1.1 

1.1 
1.2 
1.1 
1.2 
1.2 

1.1 
1.1 
1.2 
1.1 
1.1 

1.1 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 


1.2 
1.2 
1.2 
1.2 
1.2 


LWQ. 


feet 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 

0.3 
0.3 
0.2 
0.4 
0.4 
0.4 


0.4 
0.4 
0.4 
0.4 
0.4 

0.3 
0.2 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.0 


0.4 
0.4 
0.3 
0.3 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.3 
0.4 
0.4 
0.5 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 


0.2 
0.3 
0.3 
0.3 
0.3 


Diurnal  wave. 


Mean  sea  level 
above  plane  of — 


Tropic 
HW 

inter- 
val. 


A.m. 


Tropic 
range. 


9  45 


8  '27 


59 


feet. 
0.7 
0.7 


0.7 
0.7 
0.7 
0.6 
0.6 

1.0 
0.9 
0.9 
1.0 
1.0 
1.0 


1.0 
1.0 
1.1 
1.0 
1.0 

1.0 
1.0 
0.9 
0.9 
0.9 

0.7 
0.6 
0.8 
0.5 
0.4 


1.1 
1.1 
1.0 
1.0 
1.1 

1.1 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.1 
1.2 
1.3 

1.1 
1.1 
1.3 
1.1 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 


1.2 
1.2 
1.2 
1.2 
1.2 


feet. 
1.4 
1.4 


1.4 
1.4 
1.4 
1.0 
1.0 

1.8 
1.4 
1.6 
2.0 
2.0 
•2.0 


2.1 
2.2 
•2.2 
2.0 
2.0 

1.8 
1.6 
1.4 
1.4 
1.2 

0.8 
0.6 
1.0 
0.4 
0.2 


2,4 
2.2 
1.8 
1.8 
2.5 

2.4 
2.6 
2.8 
2.7 
2.8 

2.6 
2.6 
•2.5 
2.9 
8.2 

3.0 
3.0 
8.8 
3.0 
3.2 

3.2 
3.4 
3.5 
3.6 
3.6 
3.4 
3.4 


3.4 
3.4 
3.3 
8.2 
3.4 


Varia- 
tion of 

_,,,„,      .    .thecom-! 
Predlc-  Tropic-    pass 
tions.     LLw. 

i 


feet. 
1.4 
1.4 


1.4 
1.4 
1.4 
1.0 
1.0 

2.0 
1.6 
1.7 
2.2 
2.2 
•2.2 


2.3 
2.3 
2.4 
2.2 

2.1 

2.0 
1.8 
1.6 
1.5 
1.2 

0.9 
0.8 
1.3 
0.5 
0.8 


2.5 
2.4 
1.9 
1.9 
2.7 

2.5 
2.8 
3.0 
2.9 
3.0 

2.8 
2.7 
2.7 
8.1 
8.5 

8.0 
8.1 
8.8 
8.0 
8.2 

I 
8.2  I 
3.4  I 
8.5 
3.6 
8.7 
3.6 
3.4 


3.4 
3.5 
3.3 
3.3 
8.4 


West. 

o 

4.6 
4.5 


4.0 
4.0 
4.0 
4.0 
8.5 

3.0 
3.0 
2.5 
2.0 
2.0 
•2.0 


2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
•2.0 
2.0 

2.0 
-2.0 
2.0 
1.6 
1.6 


1.5 
1.0 
1.0 
0.6 
0.5 

0.5 
0.6 
0.5 
0.5 
0.5    - 

0.5 
0.5 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.5  E. 
0.5  K. 
0. 5  E. 
0.5  E. 
0.5  E. 

East. 

0.5 
0.5 
0.5 
0.6 
0.5 
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TABLE  3.— TIDAL  DIFFERENCES 


US 

S 
55 


1 
2 
3 
4 
6 

0 
7 
8 
9 
10 
11 


12 
13 
14 
15 
16 

17 
18 
19 
20 
21 

22 
23 
24 
2o 
26 

27 

28 
29 
30 
31 

32 
33 
34 
35 


86 
87 
38 
39 
40 

41 
42 
43 
44 

45 

46 
47 
48 
49 
50 

51 
52 
53 
54 


55 

56 
57 

58 
59 


Station. 


NORTH  AMERICA  (East 
Coast)  —Continued. 

GEORGIA— continued. 


Geographic  position. 


Lati- 
tude. 


North. 


Ossabaw  Sound 31  50 

St.  Catherine  Sound 81  40 

National  Quar.  Sta.,  Sapelo  Sound.    31  32 

Sapelo  Ligh  t,  Dobo y  Sound 31  23 

At  wood  River,  Dobby  Sound ■  31  27 


Altamaha  Sound 

Brunswick  Outer  Bar 

St.  Simon  Light 

Bruuswick 

Jekyl  Inland 

St.  Andrew  Sound 


FLORIDA. 

EaMern  const. 

Fernandlna,  Fort  Clinch 

Fernandina,  Dade  St 

Nassau  Sound 

Fort  George  Inlet 

St.  Johns  River.  South  Jetty 


Mayport,  St.  Johns  River 

Hopkins,  St.  Johns  River 

Dame  Point.  St.  Johns  River.. 
Reddle  Point,  St.  Johns  River. 
Jacksonville,  St.  Johns  River  . 


Mandarin,  St.  Johns  River 

Greencove  Springs,  St.  Johns  River. 

Tocoi.  St.  Johns  River 

Palatka.  St.  Johns  River 

St.  Augustine  Light 


St.  Augustine , 

Matanzas  Inlet 

Mosquito  Inlet  Ll^ht.. 
Cape  Canaveral  Light, 
Indian  River  Inlet 


Jupiter  Inlet  Light 

Lake  Worth  Inlet 

Hlllsboro  Inlet 

Miami,  Key  Biscayne  Bay. 

Florida  Retfs. 


Cape  Florida,  Key  Biscayne. 

Fowey  Rocks  Light 

Point  Elizabeth,  Key  Largo. 

Carysport  Reef  Light 

Aligator  Reef  Light 


SO  20 

80  10 
29  59 
29  51 
29  39 
29  53 

'29  M 
29  42 
29  05 
28  28 
27  30 

26  57 
26  48 
26  15 
25  46 


Indian  Key 

Tom  Harbor  Keys . . . 

Bamboo  Key 

Knights  Key 

Sombrero  Key  Light. 


25  40 
-25  35 
25  14 
'25  13 
24  51 

24  53 
24  46 
24  45 
'24  42 
24  38 


Bahla  Honda,  south  side *. *24  40 

American  Shoal  Light 24  31 

Sand  Key  Light 24  "27 

K EY  West,  Fort  Taylor 24  33 

Northwest  Passage  Light '24  37 


,  Marquesas  Keys 

Rebecca  Shoal  Light . . . 
Tortugas  Harbor  Light. 
Content  Keys 


Gulf  of  Mexico. 

Cape  Sable,  East  Cape  . . . 

Lossmans  River 

Pavilion  Key 

Round  Key 

Cape  Romano 


'24  38 
24  85 
24  38 
24  48 


25  07 
25  32 
25  42 
■25  50 
'25  51 


Longitude. 


Time. 


West. 


81  05 
81  09 
81  12 
81  17 
81  21 


31  18 

81  18 

31  06 

81  19 

31  08 

81  24 

31  09 

81  30 

31  04 

81  25 

31  oa 

81  28 

f 

30  41 

81  28 

30  41 

81  -28 

30  31 

81  '27 

30  26 

81  '26 

30  24 

81  25 

30 '23 

81  -26 

90  -23 

H]  30 

30  '23 

81  33 

30*23 

SI  37 

81  39 

81  89 
81  41 
81  33 
81  88 
81  17 

81  18 
80  13 
80  56 
80  82 
80  18 

80  05 
80  02 
80  05 
80  11 


80  09 
80  06 
80  19 
80  13 
80  37 

80  41 

80  56 

81  00 
81  07 
81  07 

81  16 
81  31 
81  5;? 
81  49 

81  W 

82  07  ' 
82  35 
82  53 
81  80 


81  05 
81  12 
81  21 
81  31 
81  41 


h.7n. 
524 
5  25 
525 
5  25 
5  25 


5  25 
5  25 
'26 
•26 
26 
26 


5 
5 
5 
5 


5 
5 
5 
5 


26 
'26 
26 
26 


5  26 


5 
5 
5 
5 
5 


26 
26 
26 
26 
•27 


627 
627 
5  26 
6 '27 
6 '25 


5 
6 
5 
5 

5 


26 
25 
24 
-22 

21 


5  '20 
5  -20 
5  20 
5  21 


5  21 
520 
5  21 
5  21 
5  22 


5 
6 
5 
5 
5 


•23 
24 
24 
24 
24 


5  ^25 
5  26 
5  28 
5  27 
5  -28 

5  28 
5  30 
5  32 
5  '26 


5 
5 
5 
5 
5 


24 
25 
•25 
28 
27 


Standard  port  for       | 
reference. 

L 


Tidal  differences. 


Name. 


Savannah  Entr. 
Savannah  Entr. 
Savannah  '^ntr. 
Savannah  Entr. 
Savannah  Entr. 


Page. 


Savannah 
Savannah 
Savannah 
Savannah 
Savannah 
Savannah 


Entr. 
Entr. 
Entr. 
Entr. 
Entr. 
Entr. 


Fernandlna 

Fernandina 

Fernandlna 

Fernandlna 

Fernandina 

Fernandina 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Charleston 


Ill 
111 
111 
111 
111 

111 
111 
111 
111 
111 
111 


115 
115 
115 
115 
115 

115 
91 
91 
91 
91 

91 
91 
91 
91 
107 


Charleston 107 

Old  Point C/om fort'  91 

Old  Point  Comfort  I  91 

Charleston '  107 

Key  West i  119 

Key  West ,  119 


Key  West. 
Kev  West. 
Key  West. 


119 
119 
119 


Key  West 119 

Key  West 119 

Key  West i  119 

Key  West '  119 

Key  West 119 

Key  West 119 

Key  West 119 

Key  West 119 


Key  West. 
Key  West. 

Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 

Key  West. 
Key  West. 
Key  West. 
Key  West. 


Key  West 
Key  West 
Key  West 
Kev  West 
Key  West 


119 
119 

119 
119 
119 
119 
119 

119 
119 
119 
119 


119 
119 
119 
119 
119 


Time. 


HW. 


LW. 


Time  meridian^ 
90°  W. 


A.  m. 
+0  09 
+0  26 
+0  18 
+0  21 
+0  31 

+0  81 
+0  09 
+0  22 
+0  52 
+0  43 
+0  83 


-0  14 
000 
-0  19 
-0  17 
-0  24 

-0  22 
-1  20 
-0  53 
-0  46 
-0  29 

+0  59 
+2  19 
+3  43 
+5-21 
-0  08 

+0  01 


48 
41 


-1 
-1 
-0  23 
-1  56 


-1  '27 


-1 
-1 


24 

07 


+0  04 


-1 
-1 
-1 
-1 
-1 

-1 
-1 


02 
07 
01 
05 
08 

01 
11 


+5  21 
-0  56 
-0  59 

-1  06 
-0  49 
-0  39 
000 
+2  00 

-0  09 
+0  18 
+0  29 
+2  07 


+4  07 
+3  49 
+8  89 
+8-29 
+3  20 


h.  tn. 
+0  25 
+0  28 
+0  04 
+0  21 
+0  31 

+0  41 
+0  10 
+0-25 
+0  55 
+0  38 
+0  36 


0  08 
0  00 
10 
02 


-0 
0 


-0  09 

-0  03 
-0  66 
-0  32 
-0  -24 
-0  12 

+1  OS 
+2  18 
+8  82 
+5  08 
-0  05 

+0  06 
-1  09 
-1  08 
-0  16 
-1  17 

-0  48 
-0  39 


-0 

+1 


'20 
14 


t 


-0  13 
-0  -27 
-0  24 
-0  84 
-0  41 

-0  42 
-0  63 
+6  23 
-0  31 
-0  34 

-0  86 
-0  24 
-0  15 
000 
+2  80 

+0  21 
+0  89 
+0  50 
+3  00 


+4  47 
+4  80 
+4  17 
+4  09 
+4  00 


Height. 


HW. 


LW. 


Mean  Low 
Water. 


feet. 

-0.2 

+0.6 

+0.5 

+0.4 

+0.4 

-0.4 
—0.5 
-0.4 
-0.1 
0.0 
0.0 


fett. 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.O 
0.0 
0.0 
0.0 


0.0 

0.0 

-0.6 

-0.6 

-1.4 

-1.8 
+0.5 
-0.7 


-0.9 
0.0 
-0.2 
-0.1 
+0.6 

+0.3 
+0.4 
+0.5 
-0.1 


+0.5 
+0.8 
+  1.1 
+0.9 
+0.8 

+0.6 
+0.4 
0.0 
+0.2 
+0.3 

+0.8 

+0.4 

0.0 

0.0 

+1.8 

0.0 
-0.1 
-0.1 
+2.4 


+L7 
+2.5 
+2.8 
+2.2 
+L4 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

ao 
ao 

0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


Ratio 

of 
iange<» 


-1.  Jl 
-1.5 

U.  V 

0.0 

-1.8 

0.0 

-1.9 

0.0  ! 

-1.7 

0.0 

-1.4 

0.0 

-0.6 

0.0 

o.«> 

1.0i# 
1.04 
1.07 
l.(i7 

0.9^1 
0.«J 
0.!» 
0.99 
1-01 
1.01 


0.98 
1.  •>;• 
o.y) 

O-yj 
0.77 

0.70 
1.20 
0.72 
0.56 
0.40 

0.2? 
0.24 
O.S:i 
0.44 

0-8"7 

0.81 
l.OU 
0.92 
0.9«>  , 
1.41'  ! 
I 

1.-25 
1.35 
1.42 
0.92  I 


0.0 

1.41 

0.0 

1.6iS 

0.0 

1.4-2 

0.0 

1.74 

0.0 

1.65 

1.49 
1.32 
1.0* 
1.16 
1.24 

1.24 
1.32 
0.99 
1.00 
2.09 

1.00  i 
0.fti  ! 
0.92 

3.00' 


2.42' 

a.  06 ; 

2.92 

2.83* 
2-17: 


J 
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Interval. 

Range  of  tide. 

Tropic  diur- 
nal inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

1 

_        — 

Varia- 

• 

s 

Mean. 

Tro 

pic. 

Mean 

(Mn). 

Spring 
(Sg). 

Neap 

(NpJ. 

Great 
tropic 

(Gc). 

HWQ. 

Tropic 
I  vvr»         HV\ 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

lion  of 
the  com- 
pass. 

VaW  Vj. 

inter- 

M 

z. 

HWI. 

LWI. 

HHWI. 

LLWl. 

■ 

val. 

I 

Eaat. 

h,  fn. 

h.  ffi. 

h,  m. 

h.  m. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

h*  m. 

feel. 

feet. 

feet. 

o 

1 

7  19 

1  29 

7  21a 

1  19a 

6.6 

7.7 

5.4 

7.1 

1.2 

0.8 

1.2 

3.3 

3.3 

0.5 

2 

7  39 

I  36 

7  39a 

1  24a 

7.4 

8.5 

5.9 

7.8 

3.2 

0.3 

1.2 

3.7 

3.7 

0.5 

S 

780 

1  28 

728a 

1  34a 

7.3 

8.6 

5.8 

7.7 

0.7 

0.2 

6  39 

0.7 

3.6 

3.7 

1.0 

4 

730 

124 

732a 

1  14a 

7.2 

8.4 

5.8 

7.7 

1.2 

0.3 

J. 2 

8.6 

8.6 

1.0 

5 

7  40 

1  84 

7  42a 

1  24a 

7.2 

8.4 

5.8 

7.7 

1.2 

0.3 

1.2 

8.6 

3.6 

1.0 

6 

7  40 

144 

7  42a 

1  33a 

6.4 

7.6 

5.2 

6.9 

1.1 

0.3 

1.2 

8.2 

8.2 

1.0 

7 

7  18 

1  13 

7  20a 

1  07a 

6.3 

7.5 

5.2 

6.7 

1.2 

0.3 

1.2 

3.1 

3.1 

1.0 

8 

730 

1  27 

78Sa 

1  13a 

6.4 

7.5 

5.3 

6.7 

1.1 

0.2 

1.2 

3.2 

3.1 

1.0 

9 

800 

1  57 

8  02a 

1  47a 

6.7 

7.8 

6.4 

7.2 

1.2 

0.3 

1.2 

3.4 

3.4 

1.0 

10 

7  51 

1  40 

7  58a 

1  30a 

6.8 

8.0 

6.5 

7.3 

1.2 

0.8 

1.2 

3.4 

3.4 

1.0 

11 

7  41 

1  38 

7  43a 

1  28a 

6.8 

8.0 

5.5 

7.3 

1.2 

0.8 

1.2 

3.4 

3.4 

1.0 

12 

7  46 

1  34 

748a 

1  22a 

5.9 

7.0 

4.8 

6.4 

1.2 

0.2 

825 

1.2 

3.0 

3.0 

1.0 

;  13 

8  00 

1  42 

8  02a 

1  80a 

6.0 

7.0 

4.9 

6.4 

1.2 

0.3 

8  46 

1.2 

3.0 

3.0 

1.0 

14 

7  41 

1  32 

7  4da 

1  20a 

5.4 

6.3 

4.4 

6.8 

1.1 

0.2 

1.1 

2.7 

2.7 

1.0 

15 

7  43 

1  40 

7  46a 

1  28^1 

5.4 

6.3 

4.4 

6.8 

1.1 

0.2 

1.1 

2.7 

2.7 

1.0 

16 

1 

7  36 

1  38 

7  88a 

1  21a 

4.6 

6.4 

8.7 

4.9 

1.0 

0.2 

1.0 

2.3 

2.3 

1.0 

17 

7  38 

1  39 

7  47a 

1  28a 

4.2 

5.0 

8.5 

4.6 

1.0 

0.2 

1.0 

2.1 

2.2 

1.0 

18 

8  02 

1  67 

8  04a 

1  40a 

3.0 

3.5 

2.4 

3.3 

0.9 

0.1 

0.9 

1.5 

1.5 

l.Q 

19 

829 

2  21 

832a 

2  02a 

1.8 

2.1 

1.5 

2.0 

0.6 

0.1 

0.6 

0.9 

0.9 

1.0 

20 

836 

2  29 

8  40a 

2  05a 

1.4 

1.6 

l.t 

1.6 

0.6 

0.1 

0.6 

0.7 

0.7 

1.0 

21 

8  52 

2  40 

866a 

2  22a 

1.0 

1.2 

0.8 

1.2 

0.5 

0.1    

0.5 

0.5 

0.5 

1.0 

22 

10  20 

355 

10  24a 

3  38a 

0.7 

0.9 

0.6 

0.9 

0.4 

0.1  ' 

0.4 

0.4 

0.4 

1.0 

23 

11  40 

5  10 

11  44a 

4  55fi 

0.6 

0.8 

0.5 

0.8 

0.8 

0.1  1 0.3 

0.4 

0.4 

1.0 

24 

0  40 

626 

044a 

6  08a 

0.8 

1.0 

0.7 

1.1 

0.4 

0.1 

^       0.4 

0.4 

0.4 

1.0 

25 

2  17 

800 

222a 

7  42a 

1.1 

1.3 

0.9 

1.8 

0.5 

0.1 

0.5 

0.6 

0.6 

1.0 

26 

8  12 

200 

8  14a 

1  47a 

4.5 

5.3 

3.6 

4.8 

1.0 

0.2 

1.0 

2.2' 

2.3 

1.0 

27 

8  21 

2  11 

828a 

1  57a 

4.2 

5.0 

3.4 

4.5 

1.0 

0.2    

1.0 

2.1 

2.1 

1.0 

28 

7  35 

1  46 

7  38a 

1  27a 

2.5 

3.0 

2.0 

2.7 

0.7 

0.1  , 

0.8 

1.2 

1.8 

1.0 

29 

743 

1  47 

7  46a 

1  29a 

2.3 

2.7 

1.9 

2.5 

0.7 

0.1  i 

0.7 

1.2 

1.2 

1.0 

80 

8  00 

1  52 

802a 

1  89a 

5.0 

5.9 

4.0 

5.4 

1.1 

0.2 

1.1 

2.5 

2.5 

1.0 

31 

7  30 

1  26 

7  88a 

1  05a 

1.7 

2.0 

1.4 

1.9 

0.6 

0.1 

0.6 

0.8 

0.9 

1.0 

32 

800 

2  00 

8  04a 

1  87a 

1.5 

1.8 

1.2 

1.7 

0.6 

0.1 : 

0.6 

0.8 

0.8 

1.5 

33 

808 

2  04 

806a 

1  42a 

1.6 

1.9 

1.8 

1.8 

0.6 

0.1 

0.6 

0.8 

0.8 

1.5 

34 

820 

223 

8  23a 

2  03a 

1.7 

2.0 

1.4 

1.9 

0.6 

0.1 

0.6 

0.8 

0.9 

1.5 

85 

9  30 

356 

9  34^t 

8  30a 

1.1 

1.3 

0.9 

1.8 

0.5 

0.1 

0.5 

0.6 

0.6 

1.5 

36 

8  24 

229 

8  125 

8  10a 

1.7 

2.2 

1.1 

2.2 

1.0 

0.3 

1.1 

0.8 

1.0 

1.5 

37 

820 

2  16 

8  096 

2  54a 

2.0 

2.6 

1.3 

2.6 

1.1 

0.4 

1.2 

1.0 

1.2 

1.6 

38 

8  26 

2  18 

8  145 

2  54a 

2.3 

2.9 

1.5 

2.9 

1.2 

0.4 

1.3 

1.2 

1.8 

1.6 

39 

8  21 

208 

8  106 

2  44a 

2.1 

2.7 

1.4 

2.7 

1.1 

0.4 

1.2 

1.0 

1.2 

1.5 

40 

8  22 

200 

8  116 

238a 

2.0 

2.6 

1.3 

2.6 

1.1 

0.4 

1.2 

1.0 

1.2 

2.0 

■  41 

8  23 

1  58 

8  116 

2  36a 

1.8 

2.3 

1.2 

2.4 

1.1 

0.3 

1.1 

0.9 

1.0 

2.0 

42 

8  12 

1  46 

7  596 

2  29a 

1.6 

2.0 

1.1 

2.1 

1.0 

0.3 

i        1.1 

0.8 

0.9 

2.0 

43 

2  19 

8  56 

2  04a 

,       9  456 
2  53a 

1.3 

1.7 

0.9 

1.8 

0.9 

0.3 

1.0 

0.6 

0.8 

2.0 

44 

8  27 

2  08 

8  146 

1.4 

1.8 

0.9 

1.9 

0.9 

0.3 

'        1.0 

0.7 

0.8 

2.0 

45 

8  24 

.  205 

8  116 

2  47a 

1.5 

1.9 

1.0 

2.0 

1.0 

0.3 

1.0 

0.8 

0.9 

2.0 

1  46 

8  16 

2  02 

8  086 

2  44a 

1.5 

1.9 

1.0 

2.0 

1.0 

0.8 

1.0 

0.8 

0.9 

2.0 

47 

8  32 

2  18 

8  196 

2  56a 

1.6 

2.0 

1.1 

2.1 

1.0 

0.3 

1.1 

0.8 

0.9 

2.0 

48 

8  40 

220 

8  266 

8  07a 

1.2 

1.5 

0.8 

1.7 

0.9 

0.3 

0.9 

0.6 

0.7 

2.5 

49 

920 

2  86 

8  446 

3  22a 

1.2 

1.6 

0.9 

1.9 

0.9 

0.6 

18  43          1.2 

0.6 

0.9 

2.5 

50 

11  19 

505 

11  006 

533a 

2.6 

3.2 

1.7 

3.1 

1.2 

0.4 

1.3 

1.2 

1.4 

2.6 

61 

9  10 

256 

8666 

3  48a 

1.2 

1.5 

0.8 

1.7 

0.9 

0.3 

0.9 

0.6 

0.7 

2.5 

i  52 

980 

3  12 

8  376 

4  02a 

1.1 

1.4 

0.7 

2.1 

1.0 

1.0 

1.5 

0.6 

1.0 

2.5 

53 

944 

8  21 

8  476 

4  14a 

1.1 

.  1-4 

0.8 

2.1 

1.0 

1.0 

18  41,        1.5 

0.6 

1.1 

2.5. 

54 

11  28 

5  87 

11  206 

605a 

8.6 

•  4.6 

2.4 

4.4 

1.5 

0.5 

1.6 

1 

1.8 

2.0 

2.0 

1 
55 

105 

726 

0  56a 

7  56a 

2.9 

3.7 

1.9 

3.6 

•       1.3 

0.4 

1.4 

1.4 

1.6 

2.0 

56 

046 

708 

088a 

7  34a 

3.7 

4.7 

2.5 

4.5 

1.5 

0.5 

1        1.6 

1.8 

2.0 

2.0 

57 

086 

666 

0  27a 

723a 

3.5 

4.5 

2.3 

4.3 

1.5 

0.5 

1.6 

1.8 

2.0 

2.0 

58 

025 

6  46 

0  17a 

7  14a 

3.4 

4.'U 

2.3 

4.2 

1.5 

0.5 

1        1.5 

1.7 

1.9 

2.0 

59 

1 

0  15  : 

636 

1 

005a 

7  10a 

2.6 

3.3 

1.7 

3.8 

1.3 

0.4 

1        1.4 

1.3 

1.5 

2.0 

8f^() 


TABLE  3.— TIDAL  DIFFERENCES 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 


32 
33 
84 


35 
36 
37 
38 


39 
I  40 
Ul 

42 


43 
41 

45 
46 
47 

48 
49 
oO 
51 
52 

.5:? 
54 
,55 
56 
57' 


7  I 


NORTH  AMERICA  (East 
Coast  )— Continued . 

FLORIDA— continued. 

Q\dS  qf  Mexico— Continued. 


Big  Marco  Pass 

Sanibel  I.  Light,  San  Carlos  Entr 

Punta  Rasa,  San  Carlos  Bay 

Boca  Grande,  Charlotte  Harbor . 
Punta  Oorda,  Charlotte  Harbor  . 


Sarasota  Point 

Egmont  Key  Light,  Tampa  Bay 

Palma  Sola,  Manatee  R.,  Tampa  B. 

St.  Petersburg,  Tampa  Bay 

•Tampa,  Hillsboro  Bay, Tampa  Bay. 


Dunedin,  St.  Josephs  Sound 

Anclote  Keys  Light 

Bavport 

Cedar  Keys 

Suwanee  River  Entrance. . . 


Geographic  position. 


Pepperflsh  Keys 

Steinhatchee  River,  Deadman  Bay 

Point  Edward 

Rook  Island 

Ocilla  River  Entrance 


Longitude. 

Lati- 

tude. 

Arc. 

Time. 

North. 

West. 

O      f 

o  / 

k.  n. 

26  58 

81  45 

5  27 

26  27 

82  01 

5  28 

26  29 

82  00 

5  28 

26  48 

82  16 

5  29 

26  55 

82  05 

5  28 

27  17 

82  34  . 

5  30 

27  36 

82  46 

5  31 

27  31 

82  37  , 

5  30 

27  46 

82  38 

5  31 

27  67 

82  27  , 

6  30 

28  01 

82  48  , 

5  31 

28  10 

82  51 

5  31 

28  32 

82  39 

5  31 

29  08 

83  02  ■' 

532 

29  17 

83  09 

5  33 

St.  Marks  Light.  Apalaohee  Bay 

St.  Marks,  St.  Marks  River 

Ocklockonee  Point 

Dog  Island,  St.  Georges^  Sound 

Apalachicola,  Apalarhicola  Bay ... 


29  30 
29  40 
29  44 

29  58 

30  05 

30  04 
30  09 
29  68 
29  47 
29  43 


St.  Vincents  Island,  West  Pftss 29  3H 

Cape  San  Bias 


29  40 

St.Josephs, St. Josephs  Bay. 29  48 

St.  Andrews.  St.  Andrews  Bay 80  10 

East  Pass,  Cnoctawhatchee  Bay 30  23 


31     Fort  Pickens,  Pensacola  Bay 30  20 


Warrington  Navy  Yd.J*ensacola  B. 

Pensacola,  Pensacola  Bay 

Bohemia,  Escambia  B.,  Pensacola  B 


ALABAMA. 


Perdido  Entrance,  Alabama  Point 
Mobile  Point  Light,  Mobile  Bay . . . 

Great  Point  Clear,  Mobile  Bay 

Mobile,  Mobile  River 


MISSISSIPPI. 


Horn  Island  Li^ht. 
Pascagoula  Lignt. . 

BiloxILight 

Cat  Island  Light.. 


LOUISIANA. 


Lake  Borgne,  The  RIgolets 

Chandeleur  Light 

Pass  a  Lout  re  Light.  MiiwissippI  R. 

Port  Eads,  South  Pass,  Miss.  R 

Southwest  Pass  Light,  Miss.  R 


Head  of  Passes  Lt.,  Mississippi  R 

Barataria  Bay  Light 

Grand  Pass,  Timbalier  Light 

Wine  Island.  Terrebonne  Bay... 
Isle  Dernicre,  or  Last  Island 


Ship  Shoal  Light 

Southwest  Reef  Lt.,  .\tchafalaya  B. 

Atohafalava  River  Kntrance 

Salt  Point,  Cote  Blanche  Bay 

Cote  Blanche,  Cote  Blanche  Bay... 


30  21 
30  24 
30  29 


30  17 
30  14 
30  29 
30  41 


80  13 
30  21 
30  24 
30  14 


30  09 
30  03 
29  12 
29  01 

28  .^H 

29  09 
29  17 
29  03 
29  05 
29  04 

28  55 

29  24 
29  'iX 
29  34 
29  44 


58  Southwei^t  Pass.  Vermilion  Bay., 

59  Mermentau  River  Entrance 

60  Calcasieu  Light 

61  ,  Sabine  Pass  Light 


83  22 
83  24 
83  32 

83  50 

84  00 

84  11 
84  12 
84  20 
84  40 

84  59 

85  06 
85  22 

85  18 
a5  41 

86  29 

87  17 
87  16 
87  13 
87  10 


87  33 

88  01 

87  56 

88  02 


88  32 
88  84 

88  54 

89  09 


89  38 

88  52 

89  02 
89  10 
89  24 

89  15 

89  57 

90  21 
90  35 

90  57 

91  04 
91  30 
91  16 
U  32 
^  43 


29  35 

92  02 

29  45 

93  04 

29  47 

93  21 

29  43 

93  51 

5 
6 
5 
6 
5 


5 
6 
5 
5 
5 

5 
5 
6 
5 


6 
6 
6 
6 


33 
34 
34 
35 
36 


5  37 

5  87 

6  37 
6  39 
5  40 


40 
41 
41 
43 
46 

49 
49 
49 
49 


5  50 
5  52 
5  52 
5  52 


5  54 
5  54 
5  56 
5  57 


5  59 
5  55 
5  56 
5  57 
5  58 

5  57 

6  00 
6  01 
6  02 
6  04 

6  M 
6  06 
6  On 
6  06 
6  07 


08 
12 
13 
15 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


Key  West. 
Key  Wert., 
Key  West. 
Key  West.. 
Key  Wesf!. 


Halifax. 
Halifax. 
Halifax. 
Halifax. 
Halifax. 

Halifax. 
Halifax. 
Halifax. 
Halifax. 
Halifax. 

Halifax. 
Halifax. 
Halifax. 
Halifax. 
Halifax. 


Halifax... 
HKlifax... 
Halifax... 
Galveston 
Galveston 

Gralveston 
Galveston 
Galveston 
Galveston 
Galveston 

Galveston 
Galveston 
Galveston 
Galveston 


Galveston 
Galveston 
Galveston 
Galveston 


Galveston 
Galveston 
Galveston 
Galveston 


Galveston 
Galveston 
Galveston 
Galveston 
Galveston 

Galvi'ston 
Galveston 
Galveston 
Galveston 
Galveston 

Galveston 
Galveston 
Galveston 
Galveston 
Galveston 

Galveston 
Kev  West. 
Kev  West. 
Key  West. 


119 
119 
119 
119 
119 

51 
51 
61 
61 
61 

51 
61 
61 
61 
61 

61 
61 
61 
61 
61 

61 

61 

51 

123 

123 

128 
123 
123 
123 
123 

128 
123 
123 
123 


128 
128 
123 
123 


123 
123 
123 
123 


I 


123 
123 
123 
123 
123 

123 
123 
123 
123 
123 

123 
119 
119 
119 


Time. 


J%tne  meridian. 
9(P  W. 


h.  m. 

+8  10 
+2  58 
+8  00 
+3  49 
+5  06 

+4  00 
+3  18 
+3  41 


+4 
+6 


14 
30 


+4  01 
+3  06 
+4  46 
+6  06 
+4  41 


+4  23 
+6  14 
+5  04 

+4  43 
+5  16 


+5  46 
+6  17 
+6  17 
+3  39 
+2  60 

+2  11 
+  1  49 
+2  14 
+2  16 
+2  03 


h.  tn. 
+3  49 
+S  85 
+3  37 
+3  46 
+5  05 

+3  11 

+2  41 
+2  68 
+4  22 
+6  23 

+3  54 
+2  89 

+5  10 
+4  48 
+4  22 

+3  56 
+4  46 
+4  03 
+4  11 
+4  44 

+5  26 
+6  10 
+4  85 
-0  59 
-1  15 


-1 
-1 


60 


-1  51 


-1 
-1 


+  1  58       -1  52 


+2  03 
+2  25 
+2  50 


+2  18 

+  1  56 
+4  12 
+4  50 


-1  51 


53 
08 


-1  31 
-  1  50 
-0  20 
+0  16 


38 
17 


• 

+2  52 

-0  62 

+1  81 

-2  40 

+2  85 

-2  18 

+3  06 

-1  58 

Ratio 
Height.  of 

ranges. 


HW.    LW. 


Mean  Lovp 
Water. 


feet. 

+1.1 

+0.6 

+0.4 

-0.1 

+0.2 

-8.2 
-3.4 
-3.2 
-2.8 
-2.6 

-3.0 
-2.8 
-2.4 
-2.4 
-2.4 

-2.7 
-2.8 
-2.8 
-2.4 
-2.4 

-2.3 
-2.8 
-2.4 
+1.1 
+0.7 

+0.6 
+0.4 
+0.4 
+0.4 
+0.2 

0.0 

0.0 

+0.2 

0.0 


+0.4 
-0.2 
+0.8 
+0.4 


+0.4 
+0.5 
+0.6 
+0.4 


I 


I  _i 


0.2 
0.2 
0.2 
0.2 


-0.2 
-0.8 
-0.3 
-0.2 


+  1  20 
+1  21 
-^6  54 
+  7  20 
+  7  36 


+  7  44 
+8  16 
-2 
-2 
-1 


38 
39 
24 


-3  13 
-3  27 
-5  08 
-4  46 
-4  11 

-4  09 
-8  44 


-2 
-2 
-0 


18 
06 
45 


-3  49 

-»-5  52 
+6  10 
+7  12 


-3  09 
+6  31 

+6  63 
+7  50 


-0.2 
+0.4 
+0.2 
0.0 
+0.4 

+0.4 
+0.2 

0.0 
+0.2 

0.0 

+0.4 

0.0 

+0.4 

-0.4 


-0.2 
-0.2 
-0.4 
-0.2 
-0.4 

-0.1 

-0.4 

0.2 

0.2 

0.2 

-0.4 
0.0 
0.0 
0.0 


Sect. 
0.0 
0.0 
0.0 
0.0 
0.0 

-0.4 
-0.4 
-0.4 
-0.4 
-0.4 

-0.4 
-0.4 
-0.4 
-0.4 
-0.4 

-0.4 
-0.4 
-0.4 
-0.4 
-0.4 


0.4 
0.4 
0.4 
0.3 
0.3 


I 


-0.2  i 

-0.2 ; 

-0.2 
-0.2 
-0.2  ! 

-0.2 
-0.2 
-0.2 
-0.2 


? 

123 

+4  44 

+2  42 

-0.2 

-0.O 

123 

+1  58 

-2  63 

+0.2 

-0.2 

123 

+1  06 

-2  55 

0.0 

-0.2 

123 

+0  57 

-3  21 

0.0 

-0.2 

123 

-•-1  06 

-3  28 

+0.2 

-0.2 

1.92 
1.49 
1.S2 
0.!« 
1.16 

0.35 
0..'B 
0.37 
0.47 
0.51 

0.42 
0.47 
0.« 
0..^ 
0.ci3 

0.49 
0.47 
0.44 
0.53 

O.Srj 

o.w 

0.47 
0.53 
1.93 
1.67 

1.53 
L4H 
1.47 

l.,V. 
1.27 

l.CT 
I.IS 

1.20 
1.13 


.o-> 

i.t.: 

1.4U 


1-4T 
\.^ 
l.V 

1.41- 


o.y?! 

l.JU 

i.c: 

i.i-j 

l.JT 

0.93 
1.  40 
l.oS 
l.-Jl) 
1.-5S 

1.4T 
1.^ 
1.07 
1.27 
1.-2I' 

1-  V 

1.24 


I 


AND  TIDAL  CONSTANTS. 


367 


1 

2i 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diamal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

feet. 

,    1.2 
0.9 
0.8 
0.6 
0.7 

0.8 
0.7 
0.8 
1.0 
1.1 

0.9 
1.0 
1.2 
1.2 
1.2 

1.0 
1.0 
1.0 
•    1.2 
1.2 

1.2 
1.0 
1.2 
1.0 
0.8 

0.8 
0.7 
0.7 
0.7 
0.6 

0.5 
0.5 
0.6 
0.6 

0.7 
0.4 
0.9 
0.7 

0.7 
0.7 
0.7 
0.7 

0.6 
0.6 
0.6 
0.5 
0.6 

0.4 
0.7 
0.6 
0.5 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 

0.8 
0.4 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

1 
2 
8 
4 
6 

6 
7 
8 
9 
10 

11 
12 
18 
14 
15 

16 
17 
18 
19 

'  23 
24 
25 

26 

•  27 

■  28 
29 
30 

31 
32 
33 
34 

35 
36 
37 
38 

39 

'  40 

41 

■  42 

43 
44 

45 
46 
47 

4S 
49 
50 
51 
52 

53 
54 
55 
56 
57 

68 
59 
60 
61 

h.  m, 

005 

12  17 

12  19 

0  42 
200 

12  16 

11  82 
1156 

003 

1  -20 

12  16 
11  20 

084 

0  42 
038 

Oil 

1  00 
050 
028 
1  00 

1  29 

2  00 
1  00 

r0  20] 
[12  10 

A.  fR. 

6  25 
6  10 
6  12 

6  19 

7  40 

588 
507 
520 

6  48 

8  60 

620 
506 

7  86 
7  13 
6  46 

6  20 

7  09 

6  26 
683 

7  06 

7  46 

8  30 
7  05 

16  25] 
6  35 

A.  tn. 

-0  06a 

12  056 

12  066 

0  26a 

1  47a 

11  196 

10  336 
11006 

11  896 
0  88a 

11  286 
10  816 

-0  12a 
-0  08a 
-0  09a 

-0  88a 

0  11a 

-0  02a 

-0  19a 

0  14a 

080a 

1  11a 

0  13a 
-1  10a 

10  256 

9  466 
9286 
9  486 
9486 
t       9826 

9  246 

9296 

9  516 

10  166 

9386 

9  196 

-0  50a 

12  186 

10  136 

8  626 
9546 

10  246 

12  006 

9  186 
8  256 
8  166 
8  226 

8  386 
8  366 

1  43a 

2  08^1 
2  22a 

2  30a 
2  58a 
4  316 

4  296 

5  43/) 

8  176 
8  256 
8  346 
4  426 

A.  fit. 
7  01a 
648a 
665a 
7  11a 
825a 

608a 
589a 
550a 

7  16a 
9  15a 

6  48a 

5  32a 

8  01a 

7  87a 
7  11a 

6  47a 

7  86a 

6  54a 
658a 

7  80a 

808a 

8  57a 

7  30a 

9  44a 
9  27a 

903a 

8  51a 
850a 

9  01a 
9  19a 

8  41a 
8  42a 

8  40a 
925a 

9  01a 

8  40a 
10  10a 
10  46a 

9  36a 

7  48a 

8  08a 
8  27a 

0  406 
7  34a 
7  31a 
7  04a 
6  56a 

feet, 
2.8 
1.8 
1.6 
1.1 
1.4 

1.6 
1.4 
1.6 
2.0 
2.2 

1.8 
2.0 
2.4 
2.4 
2.8 

2.1 
2.0 
1.9 
2.8 
2.4 

2.6 
2.0 
2.8 
[1.2] 
0.8 

feet, 
2.9 
28 
2.0 
1.4 
1.8 

2.0 
1.8 
2.1 
2.6 
2.9 

2.4 
2.6 
8.2 
8.1 
8.0 

2.8 
2.6 
2.5 
8.0 
8  2 

8.2 
2.6 
8.0 

feet. 
1.5 
1.2 
1.1 
0.7 
0.9 

0.9 
0.9 
1.0 
1.2 
1.4 

1.1 
1.2 
1.5 
1.6 
1.4 

1.8 
1.2 
1.2 
1.4 
1.5 

1.5 
1.2 
1.4 
[0.6] 
0.4 

1 

1 

i 
1 

!  ^*^\. 
2.9 

2.4 

2.1 

1.5 

1.9 

2.4 
2.8 
2.5 
8.0 

8.8 

2.8 
8.0 
8.5 
8.5 
8.4 

1       8.1 
8.0 
2.9 
8.4 
8.5 

3.6 
3.0 
3.4 
2.9 
2.5 

2.3 
2.1 
2.2 
2.0 
1.9 

1.6 
1.7 
1.8 
1.7 

2.0 

!      1.5 

1      2.6 

2.1 

'  ...0 

2.3 
2.3 
2.1 

1.4 
1.8 
1.6 
1.7 
1.9 

1.4 
2.1 
2.0 
1.8 
2.3 

2.2 
2.0 
1.6 
1.9 

1.8 

2.3- 
2.2 
2.0 
1.2 

feet. 
1.2 
1.1 
1.0 
0.8 
0.9 

0.8 
0.8 
0.8 
0.9 
0.9 

0.9 
0.9 
1.0 
1.0 
1.0 

0.9 
,      0.9 
0.9 
1.0 
1.0 

0.8 
0.9 
1.0 

feet. 
0.4 
0.3 
0.8 
0.8 
0.3 

1.4 
1.3 
1.4 
1.6 
1.7 

1.6 
1.6 
1.8 
1.7 
1.7 

1.6 
1.6 
1.6 
1.7 

1.8 

2.0 
1.6 

y 

A.  fR. 

21  26 

feet. 
1.3 
1.1 
1.1 
0.9 
1.0 

1.6 
1.6 
1.7 
1.9 
2.0 

1.8 
1.9 
2.1 
2.1 
2.1 

2.0 
1.9 
1.9 
2.1 
2.1 

2.2 
1.9 
2.1 
2.2 
2.1 

2.0 
1.9 
1.9 
1.8 
1.8 

1.6 
1.7 
1.7 
1.7 

1.8 
1.5 
2.1 
1.9 

'1.8 
2.2 
2.2 
2.0 

1.4 
1.9 
1.7 
1.7 

1.8 

1.6 
1.9 
1.6 
1.5 
1.7 

1.7 
1.6 
1.4 
1.6 
1.5 

1.7 
1.8 
1.2 
0.7 

feet. 
1.3 
1.0 
0.9 
0.7 
0.8 

1.3 
1.2 
1.4 
1.7 
1.8 

1.5 
1.7 
1.9 
1.9 
1.8 

1.8 
1.7 
1.6 
1.8 
1.9 

2.1 
1.7 
1.8 
1.4 
1.2 

1.1 
1.0 
1.1 
1.0 
0.9 

0.8 
0.8 
0.^ 
0.8 

1.0 
0.7 
1.2 
1.0 

1.0 
1.1 
1.1 
1.0 

0.7 
0.9 
0.8 
0.8 
0.9 

0.7 
1.0 
0.8 
0.7 

0.8 

0.8 
0.8 
0.7 
0.8 
0.7 

0.8 
1.0 
0.9 
0.6 

E(ut. 

0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.5 
2.6 

2.6 
2.6 
3.0 
8.0 
3.0 

3.0 
8.0 
8.0 
8.0 
3.6 

4.0 
4.0 
4.0 
4.0 

4.6 
4.5 
4.5 
4.6 

4.6 
4.6 
6.0 

6.0 

1 

5.0 
5.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.6 
6.5 

5.6 
6.0 
6.0 
6.0 
6.0 

6.0 
6.6 
6.5 
6.6 

11  801 

L                      4 

[5  16] 

[0.61 

[0.8] 

[0. 31 

11  10 
11  30 
11  35 
11  26 

11  23] 
11  28 

11  43 

12  l.V 

4  55 
6  05 
6  05 

5  10 

14  19] 
4  20 
4  84 
5OT 

[6  05] 

3  09 

6  30 
6  50 

[5  40] 
6  46 
6  00 
6  36 

[9  45] 
6  33 
6  00 

4  42 
4  41 

[4  30] 
4  47 
6  38 
6  00 
6  30 

[6  33] 
6  56 
8  26 

8  35 

9  66 

0.4 
0.6 
0.3 
0.2 

0.1 
0.1 
0.1 

o.i; 

[0.3] 

0.1 

1.0 

0.5; 

0.3 
0.4 
0.3 
0.3 

[0.8] 

0.2 

0.1 

0.1 

0.2: 

[0.1] 
0.4 
0.4 
0.3 
0.7 

[0.6] 
0.6 
0.4 

o.r 
0  fi 

1 

1 

1 

U6 
[0.7 
0.4 
0.3 

[0.1] 
0.2 
0.1 
0.1 

[0.4] 
0.2 
1.4 
0.7 

[0.4] 
0.6 
0.4 
0.3 

[0.4] 

0.3 

0.1 

0.2 

0.8 

[0.1] 

0.6 

0.6 

0.3 

0.8 

[0.7] 

0.6 

0.5 

0.8 

0.7 

1 

1 
1 

1 
1 

L--  -J 

0.2 
0.2 
0.1 
0.1 

[0.0] 
0.1 
0.0 
0.0 

[0.1 
0.1 
0.6 
0.2 

[0.1] 
0.1 
0.0 
0.2: 

0.2 
0.1 
0.0 
0.1 
p.l 

0.0 
0.2 
0.3 
0.3 
0.6 

0.5] 
0.4 
0.3 
0.6 
0  ."S 

21  83 

11  261 

[ 

11  25 

0  50 

1  35 

12  00] 

0  20 

1  01 
0  23; 

13  10] 
11  53 
11  15 
10  55 

10  54 

11  30] 
11  00 

11  ftO 

12  10 

21  24 

21  29 
21  52 

20  07 

7  12« 

656a 

5  13a 

6  34a 
6  07a 

6  09a 

6  31a 

7  58a 

8  09rt 

9  29a 

7  04a 

7  S6a 

8  22a 

9  17a 

iO  151 

[0  18] 

0  40 
2  00 

2  05 

3  20 

1 

11  101 

17  271 

ri.oi 

fl.ll 

[0.91 

• 

200 
2  17 
8  17 

8  20^ 

8  41 

9  36 

1.2' 
1.5 
0.7 

^1.4 
1.7 
0.9 

1.0^ 

1.3 

0.6 

0.4 
0.4 
0.3 

...  ... 

1.2 
1.2 
0.6 
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TABLE  3.— TIDAL  DIFFERENCES 


1 

2 
3 
4 
5 

6 
7 
8 
9 


20 


21 


22 

23 


24 
26 
26 

27 

28 
29 
80 
81 


82 


33 


34 
35 
36 
37 
38 

39 
40 
41 
42 
48 

44 

45 
46 
47 
48 


Geographic  position.         ^'*°4?ere£?e.^ '''' 


Statioo. 


:  Lati- 
,  tilde.  I 


NORTH  AMERICA  (East 
Coast)— Continued. 

TEXAS. 

Bolivar  Point  Light 

Galveston.  DoswelKs  Wharf .. 
Morgans  Point,  Galveston  Bay, 

Brazos  River  Entrance , 

Pass  (^vallo,  Matagorda  Bay.. 


o      f 

29  22 
29  19 
29  41 
28  56 
'28  -22 


Aransas  Pass  Light 

Corpus  Christi  Pass 

Brazos  Santiago  Light. 
Rio  Grande  Entrance  . 


10 
11 
12 
13 
14 


MEXICO. 

GuJJ  of  Mexico. 


Tampico 

Vera  Cruz 

Areas  Cays 

Triangles 

Laguna  de  Termidos 


15  Campeche 

16  Sisal 

17  CapeCatoche 

18  I  Mugueres  Hart>o^ 

19  Cozumel 


BELIZE. 


Bellxe 


ouatemala. 


Caribbean  Sea. 
Dulce  River  Entrance. . 


HOKOURA8. 

Oarfbbean  Sea. 

Roatan  Island 

Bonacca  Island 

* 

NICARAGUA. 

Caribbean  Sea. 

Serranilla  Banlc 

SerranaBank 

Old  Providence  Island 

Cape  Gradas  a  Dlos  Harbor . . . . 

Pearl  Cays 

Com  Islands  . . .-. 

Blucfields,  Lagoon  Entrance... 
San  Juan  del  Norte  (Grey town) 

COSTA  RICA. 

Caribbean  Sea. 
Point  Blanco 


BERMUDA  ISLANDS. 

Ireland  Island,  dockyard  . 

BAHAMAS. 

Memory  Rock 

Great  Bahama  Island 

Whale  Key 

Great  Abaco 

Gun  Key 


Andros  Island 

Nassau, New  Providence  Island., 

Eleuthera  Island 

Cat  Island 

San  Salvador,  or  Watling  Island. 


Clarence  Harbor,  Long  Island. 

Crooked  Island 

Mariguana  Island 

Inagua  Island 

Turks  Islands 


'22  10 

19  12 

20  15 

20  54 

18  36 

19  50 

21  10 
21  32 
21  14 

20  28 


17  88 


15  50 


16  28 
16  29 


15  50 
14  20 

13  21 

14  52 

12  23 
12  10 
12  01 
10  55 


10  00 


82  20 


26  59 
26  29 
'26  42 
26  17 
25  34 

24  29 

25  05 
25  08 
24  20 
24  06 

28  06 
22  49 
22  26 
'20  56 
21  26 


Longitude. 


Arc.  Time. 


West. 


94  46 
94  47 

94  58 

95  IS 

96  '24 


•27  52  j  97  03 

I  '27  36  I  97  13 

'26  04  I  97  10 

•25  57  97  09 


97  49 
96  08 

91  58 

92  08 
91  53 

90  82 
90  03 
87  04 
86  52 

86  48 


88  14 


88  46 


86  -28 
85  54 


79  48 

80  17 

81  18 
88  14 

83  26 
83  03 
83  42 
83  41 


83  02 


64  50 


79  09 

78  40 
77  08 
77  08 

79  18 

77  44 
77  21 
76  08 
75  24 
74  26 

74  58 
74  21 
73  00 
73  41 
71  09 


h.vi. 
6  19 
6  19 
6  20 
6  21 
6  '26 

6  '28 
6  '29 
6  29 
6  '29 


6 
6 
6 
6 
6 


6  02 
600 
5  48 
5  47 
5  47 


553 


6  55 


5  46 
544 


5  19 
5  21 
525 
533 

5  34 
582 
5  85 
5  85 


582 


4  19 


5  17 
5  15 
5  09 

5  09 

6  17 


5 
5 
5 
5 
4 

5 
•4 

4 
4 
4 


11 
09 
05 
02 

58 

00 
67 
62 
55 
45 


31 
•25 
0^ 
09 
08 


Name. 

Page. 

Galveston 

123 

Galveston 

1*23 

Galveston 

123 

Galveston 

1'23 

Galveston 

123 

Galveston 

I'23 

Galveston 

123 

Galveston 

123 

Galveston 

123 

Galveston 

123 

Galveston 

1*23 

Galveston 

123 

Galveston 

123 

Galveston 

Galveston 
Key  West. 
Key  West. 
Key  West. 
Key  West. 

Key  West. 


Key  Weat. 


Key  West. 
Key  West. 


Key  West 
Key  West 
Key  West 
Key  West 

Key  West 
Key  West 
Key  West 
Key  West 


Key  West.... 

Sandy  Hook. 

Key  West.... 
Key  West.... 
Key  West.... 
Key  West.... 
Key  West.... 

Key  West.... 
Key  West.... 
Key  West.... 
Key  West.... 
Key  West.... 

Key  West.... 
Key  West.... 
Key  West.... 

Key  West 

Key  West.... 


123 

123 
119 
119 
119 
119 


119 


119 


119 
119 


119 
119 
119 
119 

119 
119 
119 
119 


119 


83 


Tidal  differences. 


Time. 


HW. 


LW. 


THme  meridian. 
9CP  W. 


h.m. 

-+-0  25 

0  00 

+3  16 

-0  07 

+0  18 

+0  10 
-0  09 
-1  88 
-2  10 


h.m. 
+0  12 

000 
+2  24 
+0  03 
+0  25 


+0 
-0 
-2 
-2 


15 
04 

16 
18 


Local  time 


-0  19 
+0  04 
-3  04 
-8 
-2 


10 
54 


-2  16 
+1  84 
+0  82 
+0  21 
-0  39 


-0  46 


+0  14 


-1  11 
+0  04 


-4 
-4 

-4 

+1 


47 
47 
47 
83 


+5  28 
+6  18 
+4  38 
+4  88 


+4  88 


-0  28 


119 

-1  07 

119 

-1  02 

119 

-0  58 

119 

-0  56 

119 

-0  27 

119 

-1  06 

119 

-1  26 

119 

-1  48 

119 

-148 

119 

-148 

119 

-0  28 

119 

-168 

119 

-128 

119 

-0  58 

119 

-I  18 

-2 
-2 
-6  13 


30 
25 


-6 

-5 


18 
03 


-1  09 
+2  08 
+1  06 
+0  63 
-0  07 


-0  12 


+0  48 


-0  89 
+0  86 


-4  25 
-4  25 
-4  25 

+2  04 

+6  00 
+6  44 

+4  67 
+5  10 


+6  10 


-0  82 


-0  85 
-0  80 
-0  26 
-0  24 
+0  05 

-0  36 
-0  62 


-1 
-1 
-1 


16 
16 
16 


+0  04 
-1  26 
-0  66 
-0  26 
-0  46 


Height. 


HW.      LW. 


Bctlo 

of 
ranges. 


Mean  havo 
Waitr. 


feet. 

+0.2 
0.0 

-0.7 
0.0 
0.0 

0.0 

0.0 

-0.4 

-0.2 


-0.2 

+0.6 

0.0 

0.0 

0.0 

+1.2 

+0.2 

0.0 

0.0 

0.0 


0.0 


+0.4 


+L6 
0.0 


+0.4 
+0.4 
-0.4 
+0.1 

+0.4 

+0.4 

-0.6 

0.0 


0.0 


-L3 


+1.2 
+L8 
+'2.4 
+L2 
+1.2 

+L1 
+1.4 
+1.9 
+L9 
+1.9 

+2.0 
+0.8 
+L1 
+L6 
+L1 


/ert. 
0.0 
0.0 

+0.1 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


0.0 
-0.4 
-0.2 
-0.2 
-0.2 

-0.8 
0.0 
0.0 
0.0 
0.0 


0.0 


0.0 
0.0 


0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


0.0 


0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


1.07 
1.00 
0.47 
1.07 
1.07 

1.07 
1.07 
0.73 


0.87 
1.60 
1.07 

I.  or? 

1.07 

2.40 
1.16 
0.99 
1.07 
a99 


0.99 


0.0  •       1.S2 


2.28 
0.99 


LS2 
1.S2 
0.06 
1.32 

1.32 
1.32 
0.56 
0.99 


L07 


0.70 


2.07 
2.45 
2.89 
1.98 
1.90 

1.90 
2.17 
2..% 
2.56 
2.56 

2.61 
1.65 
1.90 
2.23 
1.90 


AND  TIDAL  CONSTANTS. 
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( 

Interval. 

1 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave.  ' 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

• 

2; 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 
(Sg). 

Neap 

(NpJ. 

Qreat 

tropic 

(Qc). 

HWQw 

LWQ. 

Tropic  i 
HW.   '  Tropic 

1 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

Inter- 
val. 

range. 

m 

East. 

1 

h,  tn. 

\A  (171 

A.  m. 

[10  «n 

h.  tn. 

7205 

6555 

10  105 

6  465 

7  066 

6  565 
6  365 
5  076 
4  356 

10  14a 

10  02a 

0006 

10  03a 

feet. 
ro.Ti 

feet. 
ro.fli 

feet. 

0-61 

feet. 
1.6 
1.5 
0.7 
1.6 
1.6 

1.6 
1.6 
1.1 
1.4 

feet 

feeL 

h.  tn. 

feeL 
1.4 
1.4 
0.9 
1.4 
1.4 

1.4 
1.4 
1,2 
1.8 

feet. 
0.7 
0.6 
0.3 
0.6 
0.6 

0.6 
0.6 
0.4 
0.5 

0.9 
0.9 
0.5 
0.8 
0.8 

0.8 
0.8 
0.6 
0.7 

0 

7.0 
7.0 
7.0 
7.0 
7.5 

7.5 
7.5 
7.5 
7.5 

2 
3 
4 

5 

6 
7 
8 
9 

4  18 
6  30 
4  15 

4  35J 

[4  25] 
4  05 
2  00 
1  55 

0  33 
0  40 
n  9ti 

6:5 
0.1 
0.7 
0.7] 

[0.8] 

0.3 

0.4 

0.5 
0.1 
0.8 

0.8] 

F0.9] 
0.8 
0.4 
0.5 

0.4 
0.1 
0.6 
0.6] 

[0.7] 
0.6 
0.2 
0.5 

21  88 

[1647] 

[10  85] 
[10  15 
[8  10 
[8  03] 

10  20a 

10  08a 
948a 
7  36a 
7  34a 

1 

t 

10  '     \2  001 

6556 

7  186 
4  106 
4  046 
4  206 

4  596 

10  076 

9  166 

9056 

8  066 

7  51a 
766a 
508a 
5  03a 
5  18a 

9  13a 
4  55a 
406a 
S57a 
255a 

[0.2] 
0.4 
0.8 
0.8 
n  ft 

[0.2] 
0.6 
0.4 
0.4i 
n  41 

[0.1] 
0.8 
0.2 
0.2 

1.8 
2.4 
1.6 
1.6 
1.6 

8.6 
1.9 
1.7 
1.8 
1.7 

19  67 

20  85 

1.8 
2.4 
1.6 
1.6 
1.5 

8.0 
1.0 
0.9 
1.0 
0.9 

0.5 
0.7 
0.5 
0.5 
0.5 

0.8 
0.7 
0.6 
0.6 
0.6 

0.7 
1.1 
0.8 
0.8 
0.8 

2.8 
0.8 
0.7 
0.8 
0.7 

7.0 
6.5 
6.0 
6.0 
6.0 

6.0 
5.5 
4.5 
4.5 
4.5 

'  11         2  49 

[ — J 

8  38 
5  50 
5  45 
R  on 

12        2  06 

13  12  00 

14  [12  16] 

15  2  59 

16  10  20 

17  9  30 

18  9  20 

19  8  20 

1 

928 
4  10 
3  19 
3  08 
2  06 

1.7 
1.4 
1.2 
1.8 
1.2 

i. —  -J 

2.1 
1.8 
1.5 
1.6 
1.6 

1--  —J 

1.8 
0.9 
0.8 
0.9 
0.8 

0.4 
0.9 
0.9 
0.9 
0.9 

8.0 
0.8 
0.8 
0.8 
0.8 

20  59 

1 
20        800 

1  60 

7  466 

2  87a 

1.2 

1.6. 

0.8 

1.7 

0.9 

0.8 

0.9 

< 

0.6 

0.7 

5.5 

1 
1 

21         9  00 

260 

8  476 

888a 

1.6 

2.0 

1.1 

2.1 

1.0 

0.8 

1.1 

0.8 

0.9 

* 

5.5 

22  '      7  35 

23  8  60 

1  23 
j      238 

7  256 
8366 

1  56a 
8  25a 

2.7 
1.2 

8.5 
1.6 

1.8 
0.8 

8.4 

1.7 

1.8 
0.9 

0.4 
0.8 

1.4 
0.9 

.      1.4 
0.6 

1.5 
0.7 

6.5 
5.0 

24  4  00 

25  4  00 

26  4  00 

27  10  20 

10  18 
.    10  13 

10  18 
i      4  07 

3  476 

3  476 

;        3  436 

10  07a 

10  566 

10  566 

11  086 
4  506 

1.6 
1.6 
0.8 
1.6 

2.0 
2.0 
1.0 
2.0 

1.1 
1.1 
0.5 
1.1 

2.1 
2.1 
1.2 
2.1 

1.0 
1.0 
0.7 
1.0 

0.8 
0.8 
0.2 
0.8 

1.1 
1.1 
0.7 
1.1 

0.8 
0.8 
0.4 
0.8 

0.9 
0.9 
0.5 
0.9 

8.6 
4.0 
4.5 
4.5 

28 
29 
30 
31 

1  50 
1  35 
1  M 
1  00 

1      803 
7  47 
700 
7  13 

1  376 
1  226 
0  19a 
0  466 

8  466 
8  806 
7  516 
8006 

1.6 
1.6 
0.7 
1.2 

2.0 
2.0 
0.8 
1.5 

1.1 
1.1 
0.6 
0.8 

2.1 
2.1 
1.3 
1.7 

1.0 
1.0 
0.9 
0.9 

0.8 
0.8 
0.3 
0.8 

1.1 
1.1 
0.9 
0.9 

0.8 
0.8 
0.3 
0.6 

0.9 
0.9 
0.6 
0.7 

•     5.5 
5.0 
5.5 
6.0 

32 

100 

7  13 

0  456 

8026 

L3 

1.6 

0.9 

1.8 

0.9 

0.8 

« 

1.0 

0.6 

0.8 

6.0 

33 

1 
1 

7  04         0  52 

7  Olo 

106a 

8.8 

4.0 

2.6 

8.6 

0.8 

0.1 

0.9 

1.6 

1.7 

West. 
9.0 

34 

'  36 
37 
38 

1 

7  40         1  28 

7  45  1       1  33 

'      7  50         1  38 

7  52         1  40 

8  20         2  08 

7  30a 

7  35a 
7  41a 

7  42a 

8  09a 

2  01a 
2  03a 
205a 
2  14a 
2  44a 

2.5 
8.0 
3.5 
2.4 
2.3 

8.2 
3.8 
4.5 
3.1 
3.0 

1.7 
2.0 
2.4 
1.6 
1.5 

8.1 
3.8 
4.8 
3.0 

2.9 

1.2 
1.4 
1.5 
1.2 
1.2 

0.4 
0.5 
0.5 
0.4 
0.4 

1.8 
1.5 
1.6 
1.3 
1.3 

1.2 
1.5 
1.8 
1.2 
1.2 

1.4 
1.7 
1.9 
1.4 
1.3 

East. 
0.5 
0.5 
0.0 
!         0.0 
0.5 

'39 

40 

41 

1  42 

,43 

7  40 
7  23 
7  00 
7  00 
7  00 

1  28 
1  12 
0  48 
0  48 
0  48 

7  29a 
7  28a 
6  51  a 
6  51a 
6  51a 

204a 

0  46a 

1  18a 
1  18a 
1  18a 

2.3 
2.6 
3.1 
3.1 
3.1 

3.0 
3.1 

4.0 
4.0 
4.0 

.    1.5 
2.1 
2.1 
2.1 
2.1 

2.9 
3.1 
3.9 
3.9 
3.9 

1.2 
1.0 
1.4 
1.4 
1.4 

0.4 
0.3 
0.5 
0.5 
0.5 

■"8*22" 

1.3 
1.0 
1.5 
1.5 
1.5 

1.2 
1.3 
1.6 
1.6 
1.6 

1.3 
1.4 
1.7 
1.7 
1.7 

1.0 
0.5 
0.0 
0.0 
0.0 

44 
45 
46 
47 

'  48 

8taD 

650 
7  20 
750 
730 

1 

2  08 
038 
1  08 
1  38 
1  18 

8  11a 

6  89a 

7  09a 
7  40a 
7  19a 

2  38a 
1  16a 

1  44a 

2  11a 
1  54a 

3.2 
2.0 
2.3 
2.7 
2.3 

4.1 
2.5 
3.0 
3.5 
3.0 

2.1 
•       1.8 
1.5 
1.8 
1.5 

4.0 
2.6 
2.9 
8.4 
2.9 

1.4 
1.1 
1.2 
1.8 
1.2 

0.5 
0.4 
0.4 
0.4 
0.4 

1.5 
1.2 
1.8 
1.4 
1.3 

1.6 
1.0 
1.2 
1.4 
1.2 

1.8 
1.2 
1.3 
1.5 
1.3 

0.5 
0.0 
0.0 
0.5 
0.0 
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TABLK  3.— TIDAL  DIFFERENCES 


^ 


1 

•2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 

20 
21 
•22 
23 
24 


25 
26 
'27 
'Its 
29 
30 


31 
32 
33 
34 
35 
36 


37 
38 
39 
40 
41 
42 


43 
44 

45 
46 
47 

48 
49 
50 
51 
52 


Station. 


NORTH  AMERICA  (EAST 
Co  AST )— Continued. 

WEST    INDIES. 

Cuba. 


Cape  San  Antonio 

Bania  Honda , 

Habana  

MantanzHM 

Cardenas 


Cayo  Pared6n  Grande 

NiievitHS  Bay  Entrance 

Nuevitas,  Nuevitas  Bay 

Port  Padre 

Port  Gibara 


Port  Nipe  Entrance , 

Li vixa  Bay  Entrance 

Port  Tanama 

Cape  Maisi 

Giiantanamo  Bay  Entrance 

Santiago  Bay  Entrance 

Ensenadade  Mora 

Mauzanillo 

Port  Xagua  Entrance  (Cienfuegon) . 

Jamaica. 

Morant  Point , 

Port  Royal 

South  Neerll  Point 

St.  Anns  Bay 

Grand  Cayman  Island 


Geographic  pohition. 


Lati- 
tude. 


Xorth. 

o     ' 

21  52 

22  58 

23  08 
23  02 
23  (M 

22  29 
21  3M 
21  35 
21  12 
21  06 

20  48 
20  45 
20  43 
20  15 
19  56  , 


17  56 
17  56 
l)^  18 
IH  30 
19  -20 


Haiti  or  ikinto  Domingo. 

Port  au  Prince 18  37 

Fort  Dauphin 19  46 

Samana  Bay 19  13 

Saona  Island 18  10 

Santo  Domingo !  18  27 

Jacmel I  i«t  12 

Porto  Rico.  1 

Culebrita  Island  Light '  18  19 

Great  Harbor,  Culebra  Island 18  18 

Port  Mula-sVlequcH  or  Crab  Island.   18  09 
Port  Ferro,  Vieques  or  Crab  Island.   18  06 

San  Juan i  18  29 

Fajardo  Harbor I  18  20 

Humacao  Bay 18  09 

Port  of  Ponce. 17  59 

PortGuanica 17  58 

Parguera I  17  58 

Port  Real '  18  a5 

Mayaguez ,  18  13 

Windward  or  Caribbean  Isiands.     \ 

St.  Thomas  Island |  18  25 

St.  Bartholomew  Island J7  54 

Antigua  Island l  16  59 

Guadaloupe '  10  12 

Dominica 16  35 


53 
!  54 


55 

56 
57 
58 
59 


Martinique 

St.  Vincent,  Kingstown. 

Barbados 

Grenada 

Tobago 


SOUTH  AMERICA  (North  and 
East  Coast.) 

PANAMA. 

Caribbean  Sea. 

Colon  (Asplnwall) 

Caledonia  Harbor 


COLOMBIA. 

Caribbean  Sea. 


60 
61 


Cartagena 

VENEZUELA. 

Maracaibo 

La  Guaira 

Parlamar,  Margarita  Island 

Orinoco  R.  Entr.,  Cangrejo  Island. 

TRINIDAD. 

Port  of  Spain 


14  42 
13  10 
13  07 
12  04 
U  10 


9  18 

8  56 


10  27 

10  43 

10  40 

10  58 

8  39 

10  39 


Longitude. 


Arc.     Time. 


West. 


84  58 
83  13 
82  22 
81  45 
81  12 

78  09 
77  07 
77  15 
76  36 
76  08 

75  a5 

75  28 
75  19 

74  08 

75  09 


76  11 

76  47 
78  24 

77  16 
81  21 


72  21 

71  48 
69  09 

68  40 

69  53 

72  35 


65  14 
65  17 
65  27 
65  26 
«?  07 
65  38 

65  46 

66  40 

66  56 

67  03 
67  11 
67  08 


64 
62 


.58 
.11 


61  48 
61  27 
61  31 


Galcota  Point ,  10  08 


60  54 

61  13 

59  36 
61  45 

60  42 

79  51 
77  47 

75  82 

71  39 
66  58 
63  51 
60  35 

61  31 
60  59 

h.m. 
5  40 

5  33 

6  29 
5  27 
5  -25 


6 
6 


18 
08 


5  09 


5 
5 


06 
Oh 


5  02 


5 
5 
4 
5 


02 
01 
57 
01 


5  Oh 

6  07 
5  14 
5  09 
5  25 


4 
4 
4 
4 
4 
4 


4 
4 
4 
4 
4 
4 

4 
4 
4 
4 

4 
4 


4 
4 
4 
4 
4 


4  04 
4  05 

3  58 

4  07 
4  03 


20  00 

75  50  ' 

5  03 

19  51 

77  30 

5  10 

20  19 

77  10  ' 

509 

22  08 

80  28 

5  22 

49 
47 
87 
35 
40 
50 


21 
21 
22 
■22 
24 
•23 

23 

27 
28 
28 
29 
29 


20 
11 
07 
06 
06 


6  19 
5  11 


502 

4  47 

4  28 
4  15 
4  02 

4  06 
4  04 


Standard  port  for 
reference. 


Name. 


Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 

Key  West. 
Key  West. 
Key  West. 
Kev  West. 
Key  West. 

Key  West. 
Kev  West. 
Kev  West. 
Key  West. 
Key  West. 

Key  We.'.t. 
Key  West. 
Key  West. 
Key  West. 

Galveston 
Galveston 
Galveston 
Galveston 
Galveston 


Page. 


119 
119 
119 
119 
119 

119 
119 
119 
119 
119 

119 
119 
119 
119 
119 

119 
119 
119 
119 

123 
128 
123 
1*23 
128 


I 


Galveston 
Kev  West. 
Key  We^it. 
Galveston 
Key  West. 
Key  West. 

Kev  West. 
Galveston 
Galveston 
Galveston 
Kev  West. 
Key  West. 

Galveston 
Galveston 
(jalveston 
Galveston 
Key  West. 

Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 


Key  West. 
Key  West. 


Key  West. 


Apia. 
Apia. 
Apia. 
Apia. 

Apia. 
Apia. 


119 
119 


119 

211 
211 
211 
211 

211 
211 


Galveston 123 

St.  Johns ,  47 

St.  Johns ,  47 

Galveston I  123 

Galveston 123 

Galveston 123 


128 
119 
119 
128 
119 
119 

119 
128 
128 
128 
119 
119 


123 
1-23 
123 
123 
119 

119 
119 
119 
119 
119 


Tidal  differences. 


Time. 


Ratio 
Height.      I     of 

'  ranges.1 


HW. 


LW.        HW.      LW. 


Time  meridian, 
75^  W. 
h.'m. 


+ 

+ 


0  23 
0  10 
0  00 

0  10 

1  03 


+ 


-  1  14 
-1-12  15 
-4-14  01 
+12  24 
+11  30 


+11 
+11 


84 
27 


■11  29 
11  14 


0  55 
0  36 
0  -22 
+  0  42 
+  1  35 

-  0  42 
+12  44 
+14  38 
+  12  55 
+  11  57 

+12  04 
->-n  59 
+  11 
+11 


Mfan  Low 

Water. 

feet.      feet. 

0.0    0.0 

l.W 

-0.2  1   0.0 

0.83 

-0.3    0.0 

0.75 

-^0.5  1   0.0 

1.4-2 

-0.2    0.0 

1.17 

46 


+1.0 
+0.1 
-0.2 
-1-0.9 
^0.7 

-^0.8 
+0.7 
+0.7 
^1.0 


+  12  25  ,  +12  54   -0.2 


+12  49 
+  12  46 
-10  04 
+  0  55 


+13  17 
+  13  23 
-  9  32 
+  1  27 


Local  lime. 


-  9  41 

-  8  41 

-  5  16 

-  8  41 
-10  41 


-11  42 
+  0  04 

-  2  14 

-  8  58 
-10  42 
- 10  42 


+12  02 
-11  48 
-  8  23 
-11  48 
+11  02 


-10  24 
+  003 
+  2  12 

-  8  48 

-  9  24 

-  9  24 


Time  meridian, 

60°  W. 
-10  32  i 


+  12  01 
+12  09 
-10  29 

-  0  02 

-  0  31 


+ 
+ 


9  09 
0  80 


11 

48 


+  0  34 


0 


27 


+  0  30 
-  9  18 
-10  46 
-11  53 
+  0  19 
-1  20     +0  24 


-0  29 
-7  32 
-7  58 
-7  81 
-0  23 


Local  time. 


-10  54 
-10  43 

-  9 

-  8 
+  7 


43 
43 
35 


+ 


9  34 
9  25 
8  25 

7  25 

8  06 


+  7  25 

+  6  18 

+  6  25 

+  6  a5 

+  7-25 


+  7  56 
+  6  52 
-^  6  56 
+  6  36 
+  7  56 


3  44 

2  42 


+  2  02 

-  1  88 
-089 

-  2  19 

-  1  50 

-  2  20 

-  2  40 


+  4  15 
+  8  13 


+  2  33 

-  1  82 
-088 

-  2  16 

-  1  14 

-  ^  21 

-  2  41 


-0.1 
-0.4 
-1.9 
1-0.4 


-0. 

-0. 

0. 

•0. 


-0.3 


-0.4 
+1.4 
-0.6 
-0.8 
+0.6 
^0.8 


-0.4 
-0.6 
-0.4 
-0.4 
-0.1 
-0.1 


+0. 
-0. 
-0. 


-0.2 
-0.4 
-0.1 


I 


-0.4 

0.0 

+0.4 

~0.S 

0.0 

-0.3 
0.0 

+  1.1 
0.0 

+0.4 


-0.3 
0.0 


+0.1 

-0.9 
-0.6 
-1.6 
+'2. 5 

-0.3 
-0.3 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

o.o 

0.0 
0.0 
0.0 

O.U 
0.0 
0.0 
0.0 
-0.1 


-0.2 
-0.4 
-0.4 
0.0 
-0.2 
-0.2 


-0.2 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

0.0 

■4-0.4 

0.0 

0.0 


1 


0.0 
0.0 
0.2 
-0.1 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 


ao 

-0.3  I 
-0.3  I 
-0.3  , 
-0.3 

-0.3 

-as 


1.S3 

I.IP* 

1.17 
1.75 
l..» 

l.fT 
l.-V* 
l.^? 
I.x? 
lL^3 

0.92 

l-:v. 

U-T4 

0.74 
0.74 
0.  SI 
U.H7 


O.hl 
l.yj 
0.9-2 
O.40 
1.4? 


0,67 

0.5& 
0.67 
O.TS 
0. 92 

O.St 

1.0^ 
O.tf 
O-cT 
0-6T 
0-t»T 
0-9-2 


0.K) 
l.UG 

O.SS 

0,74 
l.W 
1.^ 
0,99 
1.32 


0.74 

a*9 


1.07 
CkTt 

o,w 

0,-V 

I.Jt 

1-Ct 


AND  TIDAL  CONSTANTS. 


371 


s 

s 
z 

1 

2 

! 

6 

< 
S 

10 

11 
12 
13 
14 
15 

16 
17 

18 
19 

20 
121 
■  22 
123 

24 

26 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 

37 
88 
39 
40 
41 
42 

43 
44 
45 
46 
47 

48 
49 
50 
51 
52 

55 

56 
57 

68 
59 

60 
6L 

Inl 

[ervnl. 

Tro 
HHWI. 

pJc. 
LLWI. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wa^e. 

Mean  ^ea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Mean 
(Mn). 

Spring 

fsg). 

Neap 

(Np). 

feet. 
0.9 
0.8 
0.7 
1.2 
1.0 

1.6 
1.0 
1.1 
1.8 
1.4 

1.5 
1.4 
1.4 
1.6 
0.6 

0.7 
0.6 
2.1 
1.1 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

1 
Tropic  1 
HW      Tropic 

Predic- 
tions. 

Tropic 
LLW. 

HWl. 

LWl. 

inter- 
val. 

range. 

h.  Vfl. 

8  30 
8  24 

8  18 
830 

9  25 

720 
8  80 

10  16 
8  41 
748 

7  56 
7  48 
7  51 

7  40 

8  47 

909 

8  59 

11  00 

9  20 

h.  n. 
2  18 
206 

1  56 

2  18 
8  13 

1  08 

2  15 
408 
228 
1  81 

1  41 
1  86 
1  85 

1  2H 

2  32 

2  53 

2  52 
4  48 

3  08 

h.  m. 

7  536 

8  166 
8  096 
8006 
8  626 

6656 
90&a 
10  52a 
906a 
808a 

808a 
8  00a 
8  05a 

8  06a 

9  25a 

9  62a 
10  a2a 
12  00a 
10  106 

10  00a 

11  00a 
2006 

11  00a 
9  00a 

800a 

7  00a 

8  00a 

10  44a 

9  00a 
9  00a 

8  50a 
8  62a 
8  39a 
8  62a 
8  58a 
8  53a 

8  55a 

11  446 
11  17a 
11  44a 

8  Ola 

7  60a 

8  49a 

9  00a 

10  00a 

11  00a 
8  46a 

3S3a 
2  36a 
2  39a 
2  16a 
^     8  87a 

—0  116 
11  16a 

10  85a 

6  046 
6596 
4276 
6  046 

4  196 
8596 

A.    ffi. 

2  10a 
8    28a 

3  18a 

2  12a 

3  06a 

1  02a 

2  00a 

3  55a 
2    12a 
1    16a 

1    28a 
1    24a 
1    23a 
1    04a 

1  66a 

2  48a 

3  18a 
5    10a 

8  17a 

10  006 

11  006 
2    00a 

11    006 

9  006 

0    00a 
11    006 

0  00a 

1  36a 
1    00a 
1    00a 

0  65a 

1  13a 

0  58a 

1  15a 
1    81a 
1    17a 

1    24a 

0    40a 

11    366 

feet. 
1.2 
1.0 
0.9 
1.7 
1.4 

2.2 
1.8 
1.4 
2.1 
1.9 

2.0 
1.9 
1.9 
2.2 
1.0 

1.1 
0.8 
3.1 
1.6 

ro.4i 

feet. 
1.5 
1.4 
1.3 
2.2 
1.8 

2.8 
1.5 
1.6 
2.4 
2.2 

2.3 
2.2 
2.2 
2.8 
1.3 

1.4 
1.0 
4.0 
2.0 

feet. 
1.4 
1.9 
1.7 
2.9 
1.5 

2.4 
1.8 
1.9 
2.9 
2.6 

2.7 
2.6 
2.6 
2.4 
1.4 

1.5 
1.1 
8.9 
2.1 

1.1 
1.1 
1.1 
1.2 
1.3 

1.2 
6.5 
8.1 
0.6 
2.2 
2.5 

1.0 
1.8 
1.6 
1.1 
1.8 
1.8 

1.5 
0.9 
1.0 
1.0 
1.3 
2.1 

1.2 
1.5 
2.0 
1.8 
1.7 

1.1 
1.7 
2.9 

1.7 
2.1 

1.1 

1.7 

1.8 

2.0 
2.8 
1.5 
6»0 

8.2 
2.6 

s 

feet. 
0.9 
1.3 
1.2 
1.1 
1.0 

1.2 
0.6 
0.6 
1.1 
0.9 

0.9 
0.9 
0.9 
1.2 
0.6 

0.5 
0.2 
1.4 
1.0 

feet. 
0.1 
0.2 
0.2 
0.1 
0.1 

0.1 
0.4 
0.4 
0.5 
0.5 

0.5 
0.5 
0.5 
0.1 
0.3 

0.3 
0.4 
0.5 
0.3 

h.  m. 

feet. 
0.9 
1.3 
1.2 
1.1 
1.0 

1.2 
0.8 
0.8 
1.2 
1.1 

1.1 
1.1 
1.1 
1.2 
0.6 

0.6 
0.4 
1.5 
1.1 

1.0 
1.0 
1.0 
1.1 
1.1 

1.1 
1.8 
1.3 
0.6 
1.4 
1.5 

0.9 
0.9 
1.0 
1.0 
1.0 
0.9 

1.0 
0.8 
0.8 
0.8 
0.7 
0.9 

1.1 

feet. 
0.6 
0.5 
0.5 
0.8 
0.7 

1.1 
0.7 
0.7 
1.1 
1.0 

1.0 
0.9 
1.0 
1.1 
.0.5 

0.5 
0.4 
1.6 
0.8 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
2.2 
1.2 
0.2 
0.8 
0.9 

0.6 
0.3 
0.4 
0.4 
0.6 
0.6 

0.6 
0.8 
0.8 
0.6 
0.4 
0.6 

0.4 
0.6 
0.7 
0.4 
0.6 

0.4 
0.6 
1,2 
0.6 
0.8 

0.4 
0.6 

0.6 

1.0 
1.2 
0.6 
2.7 

1.6 
1.8 

• 

feet. 
0.7 
1.0 
0.9 

I'.  9 
(».S 

1.2 

o.y 

1.3 

1.1 

1.1 
1.1 
1.1 

1.2 
0.6 

0.7 
0.6 
1.7 
0.9 

0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
2.3 
1.3 
0.8 
1.1 
1.2 

0.5 
0.6 
0.7 
0.6 
0.9 
0.7 

0.7 
0.4 
0.5 
0.7 
0.5 
0.8 

0.6 
0.8 
1.0 
0.6 
0.7 

0.5 
0.7 
1.8 
0.7 
0.9 

0.6 
0.7 

0.8 

0.9 
1.1 
0.8 
8.0 

1.5 
1.2 

t 

East. 

o 

3.5 
3.0 
2.5 
2.5 
2.5 

1.5 
1.5 
1.5 
1.0 
1.0 

1.0 
1.0 
1.0 
0.5 
1.0 

1.0 
2.0 
1.6 
2.0 

2.0 
2.0 
2.6 
2.0 
8.0 

1.0 
0.6 
0.0 
0.0 
0.0 
1.0 

West. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
0.6 
0.6 
0.6 
0.5 
0.5 

1.0 
1.5 
1.5 
1.5 
1.0 

1.0 
0.5 
1.0 
0.0 
0.0 

East 
5.0 
4.5 

4.0 

8.0 
2.0 
1.0 
0.5 

0.0 
0.0 

0.4 
0.4 
0.6 
0  .S 

1 
........I- 

1--  -J 

'If 

2.8 

ro.2i 

6  50 
900 

[6  56] 

0  39 

2  48 

[1.22] 

6.5 
8.0 

2.9 
1.5 

1.6 
1.2 

0.6 
0.4 

0.9 
1  0 

[7  811 
804 
■      8  11 

8  23 
7  55 

7  57 
[8  28] 

[1801 
2  24 

1  64 
[1  401 

2  15 
2  09 

2  12 

[8  87] 

i.--  -J 

0.7 
0.8 

'?:? 

1.1 

1.8 
[0.11 

0.8 
1.0 

1.4 
1.5 

on 

0.6 
0.7 

0.9 
0.8 

1.0 

ro.01 

0.7 
0.8 

0.6 
0.6 

10  50 

0.8 
0.4 

0.5 

0.7 
0.1 

0.2 

11  03 
"'i2'26' 

0.8 
0.7 
0.8 
1.1 

[0.3] 
0.6 
0.8 
0.5 

0.6 

;o.i: 

[9  18] 
7  57 
800 

,     [7  11] 

[2  82] 
1  56 
200 

[0  58] 

10    296 

0    00a 
0    83a 

0  51a 

1  00a 

2  00a 

3  00a 
10    69a 

10    69a 
9    52a 
9    88a 
9    29a 

10  45a 

7    166 
6    046 

5    266 

11  276 

12  206 

11  066 

12  326 

10  3816 
10  2016 

^i:2^ 

2.0 

a  8^ 

1.0 

0.6 

0.8 

0.3 
0.4 

11  05 

1.3 
1.4 
1.1 

........ 

4  00 

860 
250 
2  50 
2  30 
850 

006 
11  30 

10  50 

505 
600 
420 
450 

4  20 
400 

10  12 

10  02 
9  06 
9  02 
8  42 

10  02 

6  18 
6  17 

4  37 

11  17 

12  12 

10  85 

11  88 

10  80 
10  10 

1.2 

0.9 
1.2 
2.8 
1.2 
1.6 

0.9 
1.2 

1.8 

2.0 
2.8 
1.8 
5.4 

8.2 
2.6 

1.6 

1.1 
1.6 
8.0 
1.6 
2.1 

1.1 
1.5 

1.6 

2.5 
2.8 
1.6 
6.5 

4.0 
3.2 

0.8 

0.6 
0.8 
1.5 
0.8 
1.1 

0.6 
0.8 

0.9 

1.5 
1.7 
1.0 
4.0 

2.4 
1.9 

•    0.9 

0.8 
0.9 
1.2 
0.9 
1.0 

0.8 
0.9 

0.9 

0.3 
0.8 
0.4 
0.5 

0.4 
0.4 

0.8 

0.2 
0.3 
0.4 
0.8 
0.8 

0.2 

0.8 

0.8 

0.1 
0.1 
0.8 
0.6 

0.1 
0.1 

. 

0.9 

0.8 
0.9 
1.3 
0.9 
1.1 

0.8 
0.9 

1.0 

0.8 
0.8 
0.6 
0.8 

0.4 
0.4 

372 


TABLK  3.— TIDAL  DIFFERENCES 


3i 
a 


1 
2 
3 


4 

5 
6 
7 
8 


9 
10 
11 
12 
13 

14 
15 
16 
17 

18 

19 
20 
21 
22 
23 


24 
26 
26 
27 
28 

29 
80 
31 
82 
33 

34 
35 
^6 
37 
38 

39 
40 
41 
42 
43 

4^ 

45 
46 
47 
48 


49 
50 
61 


52 
53 
54 
55 
56 
57 


Geographic  petition. 


SUUon. 


SOUTH  AMERICA  (North  akd 
East  Coasts) — Continued. 

UITIAKA. 


Georgetown,  bemerani  River 
Paramaribo,  Surinam  River.. 
Cayenne,  Cayenne  River 


BRAZIL. 


Cape  Cachipour 

Conanl  River 

Maraca  iHland  Anchorage 

Balique  Id.  Lt.,  Amazon  R.  Entr... 
Point  Pedrera,  Amazon  River 


Dentro  Channel,  Para  R.  Entr 

Para,  Para  River 

San  Joao  Islands  Light 

Maranh&o,  or  San  Luiz 

Santa  Anna  Reels  Light 


Lati- 
tude. 


Tutoia  Anchorage 2  46 

San  Joao  da  Paranabiba 2  59 

Camocim t  2  58 

Point  Jericoacoara -  2  48 

Mandahl  River  Entrance 8  10 


8  42 
4  28 
4  57 

Pa'rahlba  River  Light 6  57 


Ceara 

Aracati,  JaguArybe  River 
Povoavao.  5loHSoro  River. 
Cape  St.  Roque 


SOUTH  AMERICA  (SOUTH  AND 
East  Coasts). 

B  RAZi  L^HX>ntlnoed. 


Pemambuco  (Recife  Arsenal). 

Maceio 

San  FranciMco  River  Entrance 

Bahla 

Morro  Sao  Paulo 


Port  Camamu 

San  Jorge  doe  Ilbeos. 

Santa  Cruz 

Comoxatiba , . 

Caravellas 


AbrolhoH  Island  Light 

Aldeia  Velha,  Barra  de  Santa  Cruz. 

Victoria.  Espirito  Santo  Bay 

Bene  vente 

Itabapuana 


Macahe 

Porto  Frio 

Rio  de  Janeiro 

Paratl.  Ilha  Grande  Bay 


8  04 

9  85 
10  28 

12  58 

13  21 

18  54 

14  47 

16  17 

17  06 
17  43 

17  57 

19  55 
'20  19 
'20  49 
21  -20 


22 
22 
•22 
23 


SanSebastiao '  23 


23 

58 
55 
13 
48 


Santos '23  56 

Paranagua '  25  31 

Cape  Joao  Diaz,  San  Francisco  R..J  26  11 

Santa  Catharina  Island j  27  27 

Rio  Grande  do  Sul 32  06 


URUGUAY. 


Castillo  Bay 

Montevideo,  Plata  River 
Colon ia,  Plata  River 


ARGENTINA. 

BUBN06  AYRE9,  Plata  River .. 
Barragan  Bay,  Plata  River... 

San  Boronbon  Bay 

Cape  San  Antonio 

Point  Mogotes 

Port  Belgrano,  Bahia  Blanca. 


Longitude. 


Arc. 


Time. 


North, 

We8t, 

o  / 

O      f 

h.m. 

6  49 

58  11 

868 

6  02 

55  13 

3  41 

4  56 

52  20 

3  29 

8  49 

51  01 

3  24 

2  50 

50  53 

3  24 

209 

50  80 

8  '22 

0  54 

49  55 

320 

0  11 

<&MjfA 

50  43 

8  23 

OOUcA. 

028 

47  55 

8  12 

1  27 

48  81 

3  14 

1  17 

44  55 

3  00 

280 

44  19 

2  57 

2  16 

48  86 

2  54 

42  21 
41  47 
40  52 
40  82 
89  23 

88  81 
87  45 
87  10 
85  16 
84  60 


84  22 
34  53 
84  28 


84  36 

34  49 

35  54 

36  20 
38  09 
38  59 


84  54 

85  41 
36  23 
38  31 

38  54 

89  02 

39  03 
39  02 

39  10 
89  09 

38  40 

40  08 
40  20 
40  41 

40  59 

41  47 

42  00 

43  09 

44  42 
46  23 

46  -20 
48  30 
48  32 
48  31 
52  08 


53  48 

56  12 

57  62 


58  22 
57  54 
67  22 
56  46 
67  30 
61  62 


2  49 
2  47 
2  48 
2  42 


2  38 


2 
2 
2 
2 

2 


84 
81 
29 
21 
19 


2  20 
2  23 
2  26 
2  34 
2  36 


36 
86 
86 
2  87 
2  87 


2 
2 
2 


2  35 
2  41 
2  41 
2  43 
2  44 


2 
2 
3 


3 
3 
3 
3 
3 


Standard  port  for 
reference. 


2  47 
2  48 
53 
69 
02 


05 
14 
14 
14 
29 


3  35 
8  45 
8  51 


3  63 
8  52 
3  49 
3  47 

3  50 

4  07 


Name. 


Kingstown 
Kingstown 
Kingstown 


Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 


Page. 


Cape  Town , 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 


Cape  Town . . . 
Cape  Town  . . . 
Cape  Town . . . 
Cape  Town . . . 
Cape  Town . . , 

Cape  Town . . , 
Cape  Town,., 
Cape  Town . . , 
Cape  Town . . , 
Cape  Town . . , 

Cape  Town . . , 
Cape  Town.. 
Cape  Town . . , 
Cape  Town . . 
Cape  Town . . 

Cape  Town . . 
Cape  Town . . 
Cape  Town . . 
Cape  Town . . 
Capo  Town . . 

Cape  Town . . 
Cape  Town . . 
Cape  Town . . 
Cape  Town . . 
Cape  Town . . 

Buenos  Ayres 
Buenos  Ayres 
Buenos  Ayres 

Buenos  Ayres 
Buenos  Ayres 
Buenoii  Ayres 
Buenos  Ayres 

Sitka 

Sitka 


815 
315 
315 


263 
263 
'268 
283 
268 


268 
268 
268 
■268 
'268 

268 
263 
268 
268 
263 

263 
263 
263 
268 
268 


268 
268 
263 
263 
263 

263 
268 
263 
268 
268 

268 
268  I 
268  I 
268 
268 

263 
268 
268 
263 
•263 

263 
263 
263 
263 
263 


127 
1-27 
127 


127 
V/I 
127 
127 
169 
169 


Tidal  differences. 


Time. 


Height. 


Local  time. 


Mean  Lorn 
Water. 


k.  m. 
4-568 
-f-  7  30 
•f  606 


17 
08 

35 
05 


9  '25 


+  9  15 
+10  '26 
+  4  48 
+  5  24 
+  4  09 


+ 
+ 


3  89 
3  52 
3  44 
3  49 
3  54 


3  59 

4  24 

+  8  18 
+  2  38 
+  8  38 


+  806 
+  258 
+  2  50 
+  2  44 
+  2  24 


+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


+ 
+ 
+ 
+ 
+ 


1 
1 
0 
1 
2 


0 
0 
2 
8 
2 
5 


h.  «t.  /erf. 
+  5  30  I-  3.4 
+  7  40  1  -  2. 7 
+  6  09   -  5. 3 


2  '24 
2  09 
1  69 
1  54 
1  44  I 

1  49  . 
1  29  I 
1  24 
1  14 
1  04 


+  054 
+  1  04 
+  1  24 
+  0  09 
+  0-25 


25 
30 
56 
10 
35 


+  1  29 
~  4  60 
-  0  20 


00 
50 
20 
00 
64 
44 


+  4  14 

+  7  19 

+  7  49  1+18.8 

+  10  19  '+  6.8 


.+  3.2  I 
i+10.4 


+12  39 


+  9  17 
+10  26 
+  4  50 
+  6  26 
+  4  10 

-^  3  40 

-^  3  58 

-h  8  45 

+  8  60 

+  3  55 

4-  4  00 
+  4  23 
+  8  19 
+  2  89 
+  884 


+  8  12 
+  264 
+  2  61 
+  2  45 

+  2  -23 


+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


+ 
+ 
+ 
+ 
+ 


0 
0 
1 


+  8.2      - 


feet. 
-1.0 
-LO 
-LO 


-0.6 
-0.6 
-0.6 
-0.6 
-0.6 


+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


3.8 
4.4 
6.6 
8.6 
6.0 

4.8 
5.8 
6.6 
2.0 
2.6 

2.2 
2.0 
2.4 
2.6 
2.0 


I  — 


1.2 
2.4 

1.8 
L8 


2  23 
2  10 
2  00 
1  55 
1  46 

1  60 
1  SO 
1  23 
1  16 
1  05 


+  0.6 


0.8 
0.8 
0.6 
0.2 
0.8 


+  053 
+  1  05 
+  1  28 
+  0  10 
+  0  -24 


+  1.6 

-  0.8  , 

-  1.0 

-  0.2 
0.0 

+  3.0 

-  0.4 

-  0.8 

1  24 
1  29 

0  56 

1  11 

2  36 


+  2  11 
-  4  61 
+  004 


1.0 

0.4 
0.<8 
0.4 
0.4 
'2.6 


0.6 
-0.6 
-0.6 
-0.6 
-0.6 

0.6 
0.6 

-0.6 
0.6 

-0.6 

-0.6 
-0.6 
-0.6 
-0.6 
-0.6 


-0.6 
-0.6 
-0.6 
-0.6 
-0.6 

-0.6 
-0.6 
-0.6 
-0.6 
-0.6 

-0.6 
-0.6 
-0.6 
-0.6 
-0.6 

-0.6 
-0.6 
-0.6 
-0.6 
-0.6 

-0.6 
-0.6 
-0.6 
-0.6 
-0.6 


Ratio 

of 
ranges. 


Mean  Low 
WaterSpring^ 


+  6 


00 
41 
51 
8  89 
2  56 
57 


-  0.2 
-0.3 
+  1.8 


0.0 
L4 
2.9 
8.0 
2.2 
8.1 


+0.2 
+0.1 
+0.2 


0.0 
+0.2 
+0.S 
+0.2 
-2.2 
-L5 


0.73 

a  81 
a  51 


2.12 
4.26, 
6.74  > 
3  21 
3l62 


2.32 
•2.47 
S.15 
8. 71 
2.94 

2.62 
2.8S 
3.15 
1.76 
1.94 

1.S2 
1.79 
1.91 
L97 
1.76 


1.56 
L91 
L74 

i.n 

L41 
1.44 
LSS 
1.26 
L44 

1.68 

a»4 
aas 

L12 

i.is 


0. 

I. 

0. 


2.06 
1.09 
94 

18 
88 


1.29 
1.44 
L06 
LS2 
a  41 


0.88 
0.7>% 
L91 


1.00 
Ld9 
2. 47 
2.53 
0.98 
1.5I9 


) 


AND  TIDAL  CONSTANTS. 


873 


:     t 
1 

Interval. 

Rangre  of  tide. 

Tropic  diurnal 
Inequality. 

Diurnal  wave.  ^ 

Mean  nea  level 
ibove  plane  of— 

1 

' 

1 

Varia- 
tion of 
thecom- 
pass. 

mber. 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tronic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

•4 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

• 

1 

1 

1 

1 

■ 

Wett. 

h.  tn. 

h.  m. 

h,  ffi. 

h.m.     1 

feet. 

feet. 

J^et. 

/eel. 

feet. 

feet. 

h.  m. 

feet. 

feeL 

/eet. 

o 

1 
2 
3 

4  18 
550 
4  27 

950 
12  00 
10  30 

1 

6.4 
7.1 
4.5 

8.6 
9.5 
6.0 

8.9 
4.3 
2.7 

1 

3.2 
3.6 
2.  J 

0.0 
1.0 
2.5 

.  ..1         ..... 

1 

\ 

•...«..                ^....s. 

' 

4 

5  42 

11  50 

5  396 

11  55a 

7.2 

1 

9.5 

4.6 

1 

7.9 

0.6 

0.3 

0.7 

3.d  ' 

3.9 

3.0 

6 

628 

230 

6  266 

2346 

14.5 

19.0 

9.1 

15.6 

0.9 

0.6 

1.0 

7.2  . 

7.6 

8.0 

!    6 

600 

300 

5586 

3066 

22.9 

80.0 

14.8 

24.2 

1.1 

0.6 

1.3 

11.4 

12.0 

8.0 

1    7 

830 

530 

8  286 

5  846 

10.9 

14.3 

6.8 

11.8 

0.8 

0.4 

0.9 

5.4 

5.H 

3.5 

•    8 

10  50 

7  50 

10  486 

7  546 

12.3 

16.2 

7.7 

13.2 

0.8 

0.4 

0.9 

6.2 

(j.  r> 

8.0 

9 

10  40 

4  28 

10  386 

4  826 

7.9 

10.4 

.   4.9 

8.7 

0.7 

0.3 

0.7 

4.0 

4.2 

4.5 

10 

U  50 

5  37 

11  476 

5  426 

8.4 

11.0 

^   5.2 

9.2 

0.7 

0.4 

0.8 

4.2 

4.6 

4.0 

11 

6  14 

002 

6  126 

0066 

10.7 

14.1 

6.7 

11.6 

0.8 

0.4 

0.9 

5.4 

5.7 

7.0 

1  12 

650 

088 

6  486 

0  426 

12.6 

16.5 

7.9 

13.5 

0.8 

0.4 

0.9 

6.3  ; 

6.6 

7.5 

13 

535 

U  47 

5336 

11  51a 

10.0 

13.1 

6.2 

10.9 

0.8 

0.4 

0.8 

5.0  1 

5.4 

8.0 

14 

505 

11  17 

5026 

11  22a 

8.9 

11.7  , 

5.6 

9.8 

0.7 

0.4 

0.8 

4.4 

4.8 

9.0 

15 

5  18 

11  80 

5  166 

11  &4a 

9.8 

12.9  1 

6.1 

10.6 

0.7 

0.4 

0.8 

4.9 

5.2 

9.5 

'^  i 

5  10 

11  22 

5086 

11  28a 

10.7 

14.1 

6.7 

11.6 

0.8 

0.4 

0.9 

5.4 

5.7 

10.6 

" 

5  15 

11  27 

5  126 

11  32a 

6.0 

7.9 

3.7 

6.7 

0.6 

0.3 

0.7 

8.0  ; 

3.8 

10.5 

18  1 

520 

1182 

5  176 

11  37a 

6.6 

8.6 

4.1 

7.3 

0.6 

0.8 

0.7 

8.3  ; 

8.6 

11.0 

19 

525 

11  87 

6226 

11  42a 

6.2 

8.2 

8.9 

6.9 

0.6 

0.3 

0.7 

3.1 

3.4 

12.0 

'2f) 

550 

12  00 

5  476 

12  05a 

6.1 

8.0 

3.8 

6.8 

0.6 

0.3 

0.7 

3.0 

3.3 

12.5 

21 

445 

10  67 

4  426 

11  02a 

6.5 

8.5 

4.1 

7.2 

0.6 

0.8 

0.7 

3.2 

3.5 

13.0 

22 

405 

10  17 

4  026 

10  22a 

6.7 

8.8 

4.2 

7.4 

0.6 

0.8 

0.7 

3.4  ' 

8.>6 

15.0 

,  23 

500 

11  12 

4  576 

11  17a 

6.0 

7.9 

8.7 

6.7 

0.6 

0.8 

0.6 

8.0 

3.3 

16.5 

124 

418 

10  50 

4  806 

10  56a 

5.8 

7.0 

8.8 

6.0 

0.6 

0.3 

15  00 

0.6 

2.6 

2.9 

16.6 

,  25 

4  20 

10  82 

4  176 

10  87a 

6.5 

8.5 

4.1 

7.2 

0.6 

0.3 

0.7 

3.2 

3.5 

15.0 

126 

4  17 

10  29 

4  146 

10  84a 

5.9 

7.8 

3.7 

6.6 

0.6 

0.3 

0.6 

8.0 

3.2 

14.0 

1  27 

4  10 

10  22 

4  076 

10  27a 

5.8 

7.6 

8.6 

6.5 

0.6 

0.3 

0.6 

2.9 

8.2 

12.0 

<  28 

350 

10  00 

8  466 

10  07a 

4.6 

6.0 

2.9 

5.2 

0.5 

0.3 

0.5 

2.3 

2.6 

12.0 

29 

350 

10  00 

3  476 

10  06a 

4.8 

6.3 

8.0 

5.4 

0.5 

0.3 

0.6 

2.4 

2.7 

11.5 

30 

3S5 

9  47 

3826 

953a 

4.9 

6.4 

8.1 

5.5 

0.5 

0.3 

0.6 

2.4 

2.7 

11.5 

31 

325 

9  37 

8  216 

9  44a 

4.6 

6.0 

2.9 

5.2 

0.5 

0.3 

0.5 

2.8 

2.6 

11.5 

32 

820 

932 

3  176 

9  88a 

4.8 

5.6 

2.7 

4.9 

0.5 

0.3 

0.5 

2.2 

2.4 

11.0 

33 

3  10 

923 

8  076 

929a 

4.9 

6.4 

8.1 

5.5 

0.5 

0.3 

0.6 

2.4 

2.7 

11.0 

34 

3  15 

927 

8  126 

9  32a 

5.7 

7.5 

3.6 

6.4 

0.6 

0.3 

0.6 

2.8 

8.1 

11.6 

35 

2  55 

907 

2  516 

9  15a 

8.2 

4.2 

2.0 

3.7 

0.4 

0.2 

0.5 

1.6 

1.8 

10.0 

36 

2  50 

9  00 

2  466 

909a 

8.0 

4.0 

1.9 

3.5 

0.4 

0.2 

0.4 

1.5 

1.7 

10.0 

37 

2  40 

8  52 

2366 

859a 

8.8 

5.0 

2.4 

4.8 

0.5 

0.2 

0.5 

1.9 

2.1 

9.5 

88 

230 

8  42 

2  276 

8  47a 

4.0 

5.8 

2.5 

4.5 

0.5 

0.2 

0.5 

2.0 

2.2 

9.0 

39 

220 

8  30 

2  176 

8  85a 

7.0 

9.2 

4.4 

7.7 

0.6 

0.3 

0.7 

3.5 

8.8 

8.5 

40 

230 

8  42 

2  266 

8  49a 

8.7 

4.9 

2.3 

4.2 

0.5 

0.2 

0.5 

1.8 

2.0 

8.0 

41 

250 

900 

2  466 

908a 

8.2 

4.2 

2.0 

8.7 

0.4 

0.2 

0.5 

1.6 

1.8 

7.6 

42 

'      1  85 

7  47 

1  336 

7  52a 

4.0 

5.3 

2.5 

4.5 

0.5 

0.2 

0.5 

2.0 

2.2 

6.5 

43 

1      1  50 

800 

1  466 

809a 

8.0 

4.0 

1.9 

3.5 

0.4 

0.2 

0.4 

1.5 

1.7 

5.5 

44 

2  50 

900 

2  476 

906a 

4.4 

5.8 

2.6 

5.0 

0.5 

0.3 

0.5 

2.2 

2.5 

5.0 

45 

255 

905 

2  526 

9  11a 

4.9 

6.4 

8.1 

5.5 

0.5 

0.3 

0.6 

2.4 

2.7 

2.0 

46 

220 

832 

2  166 

839a 

8.6 

4.7 

2.2 

4.1 

0.5 

0.2 

0.6 

1.8 

2.0 

2.0 

47 

2  85 

!      8  47 

2  326 

8  53a 

4.5 

5.9 

2.8 

5.1 

0.5 

0.3 

0.5 

2.2 

2.5 

2,0W. 

48 

4  00 

j    10  12 

t 
1 

3  546 

10  23a 

1.4 

1.8 

0.9 

1.7 

0.3 

0.1 

0.3 

0.7 

0.8 

2.5  E. 

• 

Eatl. 

49 

820 

208 

8336 

1  276 

1.5 

2.0 

0.9. 

1.9 

0.3 

0.1 

0.8 

1.0 

0.9 

4.0 

60 

200 

7  30 

2  206 

7  37a 

1.4 

1.7 

1.1 

3.5 

0.8 

0.6 

19.36 

1.0 

0.9 

1.7 

6.0 

61 

630 

000 

6  426 

-0  326 

8.4 

4.0 

2.7 

4.7 

1.8 

0.8 

2.0 

2.0 

2.1 

8.0 

52 

650 

12  21 

7  026 

11  38a 

1.8 

2.1 

1.4 

2.8 

1.4 

0.6 

20  09 

1.4 

1.0 

1.2 

8.0 

53 

600 

11  40 

6  136 

11  06a 

3.0 

3.6 

2.3 

4.2 

1.7 

0.7 

1.9 

1.8 

1.9 

8.0 

54 

480 

10  30 

4  406 

10  02a 

4.4 

5.2 

3.4 

5.9 

2.1 

0.9 

2.8 

2.6 

2.7 

7.5 

55 

950 

3  35 

10  006 

3  OTrt 

4.5 

5.3 

3.5 

5.9 

2.1 

0.9 

2.8 

2.6 

"2.7 

7.6 

56 

948 

3  33 

9  'SQb 

3  4.3a 

7.6 

9.8 

5.1 

7.7 

1.3 

2.1 

2.5 

4.9 

4.5 

8.5 

57 

600 

0  00 

5  466 

0  08a 

12.3 

15.8 

8.2 

13.9 

1.7 

2.7 

8.2 

7.9 

6.7 

11.5 

874 


TABLE  3.— TIDAL  DIFFERENCES 


a 


1 
2 
8 
4 
5 

6 
7 
8 
9 
10 


11 
1-2 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
•25 

26 
27 
28 
29 
30 

31 
32 
3:3 
34 
3."> 

36 
37 
38 
39 
40 


41 
42 
43 
41 
45 


46 
47 
48 
49 


50 
51 
52 
53 
51 

55 
56 
57 

58 
59 
60 


Station. 


SOUTH  AMERICA  (South  and 
East  Coasts)— CoQtiuued. 

PATAGONIA. 

EfutcooA. 

Point  Medano,  Rio  Negro  Entr 

Port  San  Antonio,  San  Matias  Gulf 

Port  San  Josef,  San  Matias  Oulf 

PortMadryn,  Nuevo  Gulf , 

Port  Santa  Elena , 


Port  Desire 

Port  San  Julian 
Port  Santa  Cruz 

Coy  Inlet 

I'ort  Gallegos... 


MAGELLAN  STRAIT. 


Sarmiento  Bank 

('a|>e  Virgins 

Dungene$« 

Cape  KHpiritii  Santo, 
Catherine  Point 


Possession  Bav,  Stonewall  Anch  ...  52  16 

Direction  Hill 52  21 

First  Narrows 52  30 

Philip  Bav.  east  side 52  40 

St.  JagoBay 52  32 


Geographic  position. 


Lati- 
tude. 


South. 

o  / 

41  08 
40  46 
42' 23 

42  45 
44  81 

47  45 

49  15 

50  08 

50  58 

51  33 


52  30 
52  19 
52  24 
52  39 
52  32 


Gregory  Bay 52  37 

Second  Narrows 52  45 

Graciu  Point 52  44 


Pecket  Harbor 

Royal  Road.  Elizabeth  Island. 


52  47 
52  49 


52  5<i 
52  61 
Cai)e  Pfllar 52  4? 

DBTACHED  ISLANDS. 

RocasReef  Light 3  51 

Fernando  Noronha 3  50 

Trinidad  Islands 20  30 

Martin  Vaz  Islets 20  29 

South  Georgia  ( Royal  Bay ) '  5 1  ;il 


FALKLAND  ISLANDS. 

Port  Louis,  Berkeley  Sound '  51 

Bav  of  Harbors .' 52 

Port  Stephens |  52 

Port  Egmoiit '  51 

TIKRRA   DEL   FVEOO. 


29 
15 
12 

1« 


52 


42 


St.  Martin  Cove,  Hermite  I 
Cape  Horn  (Orange  Bay). 

Diego  Ramirez  Islands 

.New  Year  Sound 

Noir  Isljind 

Week  Island 


55  51 
55  31 
5(i  28 
55  30 
54  26 
53  12 


Santa  Magdalena  Island 52  56 

Sandy  Point I  53  10 

Port  Famine '  53  38 

Cape  San  Isidro 53  47 

Cape  Froward KJ  54 

Woods  Bay '  53  48 

Port  Gallant,  Fortescue  Bay 53  42 

Borja  Bav •  53  82 

Swallow  B»iy 53  30 

Flaya  Parda  Cove 1  53  19 

Port  Angoslo 5:i  U 

Sylvia  Cove 52  59 

Port  Tamar 
Tuesday  Bay 


Sun  Sebiislian  Bay 5;>  15 

Cape  I VnHS I  53 

Cape  Sa :i  Difgo '  54 

Staten  Nland,  oast  end 54  45  i 

Gorec  Road 55  12 


r  I 


Longitude. 


Arc. 


Time. 


West. 


62  46 
64  47 
64  20 

64  59 

65  22 

65  55 

67  42 

68  23 

69  10 
69  01 


68  03 
68  22 
68  26 
68  34 

68  45 

69  10 
69  29 
69  86 
69  37 

69  55 

70  08 
70  17 
70  82 
70  48 
70  36 


h.  m. 


70  35 
70  54 
70  59 

70  55 

71  18 

71  38 

72  UO 
72  29 

72  48 
7;{  Oil 

73  22 
7ii  l>3 

73  15 

74  27 
71  42 


33  49 
32  '25 
29  2-2 
2.S  5  J 
36  01 


5>  l»;) 

59  1() 

60  4  J 
6'.)  l-'> 


4 
4 
4 
4 
4 

4 
4 
4 
4 
4 


11 
19 
17 
■20 
21 

24 
31 
34 
37 
36 


Standard  port  for 
reference. 


Name. 


4  82 
4  88 
4  34 
4  34 
4  35 

4  37 
4  38 
4  38 
4  88 
4  40 

4  41 
4  41 
4  42 
4  43 
4  42 

4  42 
4  44 
4  44 
4  44 

4  45 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


Page. 


4  47  I  Sitka 
4  48     Sitka 


4  50 
4  51 
I  52 


53 
54 
55 

58 
59 


Sitka 

Cape  Horn. 
Cape  Horn . 

( -ape  Horn . 
Cape  Horn. 
Cape  Horn, 
('ape  Horn. 
Cape  Horn. 


2  15 
2  10 
1  57 

1  56 

2  24 


3  52 

3  57 

4  0:} 
I  00 


Kingstown 
Kingstown 

Apia 

Apia. 


159 
159 
158 
159 
159 

159 
159 
159 
159 
159 


159 
159 
159 
159 
159 

159 
159 
159 
159 
159 

159 
159 
159 
159 
159 

159 
159 
159 
159 
159 

159 
159 
159 
131 
131 

181 
131 
131 
131 
131 


313 
318 

209 
20iJ 


(W  27 

4  31 

67  33 

4  30 

«KT  10 

4  21 

63  16 

4  15 

67  a5 

4  28 

67  33 

4  80 

68  05 

4  32 

68  43 

4  35 

69  06 

4  36 

73  03 

4  52 

74  21 

4  57 

Singapore 193 


Silka 159 

Sitka 159 

Sitka 159 

Sitka 159 


Sitka 159 

Silka 159 

Silka 159 

177 
177 


Tientsin  Entrance! 
Tientsin  Entrance 


Cape  Horn 131 

Cape  Horn 131 

CajwHoni 131 

CapeHorn 131 

Cape  Horn 181 

CapeHorn 131 


Tidal  differences. 


Time. 


HW. 


LW. 


Local  time. 


h.  fn. 
+10  38 
+10  19 
+  9  49 
+  6  49 
+  3  34 

-  0  16 

-  2  06 

-  8  21 

-  8  41 

-  4  01 


-  4  41 

-  4  23 

-  4  22 

-  4  21 

-  4  17 

-  4  06 

-  8  58 

-  8  54 

-  3  86 

-  3  27 

-  3  18 

-  2  51 

-  2  34 

-  2  13 

-  2  17 


-  2  16 

-  1  38 

-  0  43 
-0  20 
+  0  12 

+  0  89 
+  1  05 
+  1  39 
+  10  46 
+  10  24 

+  10  02 
+  9  53 
+  9  48 
^  9  37 
+  9  25 


-\  6  42 

+  6  37 

-  3  04 

-  3  09 

-  2  40 


7  n 

6  52 
5  07 
5  22 


-  5  51 

-  6  09 

-  8  21 
-10  36 
-11  04 


+ 


0 
0 
0 


34 

00 
17 


-  0  18 


m     ' 


12 
42 


A.  tn, 
+10  84 
+10  20 
+  950 
+  6  49 
+  8  35 

-  0  16 

-  2  05 


8 
8 


20 
41 


-  4  00 


4 

4 
4 

4 
4 

4 

3 
3 
3 


40 
22 
21 
20 
16 

03 
53 

48 
28 


2 
1 
0 
0 
0 


03 
25 
30 
07 
25 


+  0  49 
+  1  13 
+  1  44 
+  10  48 
+  10  24 

4-10  01 
+  9  52 
+  9  47 
+  9  36 
+  9  25 


+ 
+ 


6  55 
6  50 
3  04 
3  09 
2  32 


Height. 


HW. 


LW. 


Mean  Low 
Water  Spring. 


-  3  18 

-  3  08 

-  2  38 

-  2  21 

-  2  00 

-  2  04 


feet. 
+  2.2 
+10.0 
;+14.6 
+  0.8 
+  4.0 

+  5.4 
+15.4 
+24.3 

+24.6 
+29.6 


+28.2 
+28.6 
+24.1 
+23.8 
+16.8 

+23.8 
+22.8 
+23.8 
+  5.0 
+  6.8 

+  7.8 
+  8.5 

-  3.8 

-  4.7 
-8.8 

-  2,1 

-  6.5 

-  5.6 

-  8.8 

-  4.7 

-3.8 
-3.8 

-  6.0 
+  0.2 
-0.3 

-  0.7 
-0.4 
+  1.2 
+  1.0 

-  0.7 


1.0 
4.6 
0.6 
0.2 

4.8 


-5  50 

-  6  08 

-  8  20 
-11  14 
-11  42 

+  0  16 

0  00 

+  0  17 

~  0  13 

-  1  12 

-  1  42 


I  — 


6.8 
0.6 
2.1 
1.5 
2.4 

0.0 
0.0 
0.2 
0.2 
0.0 
0.0 


7  27 

-  7.1 

6  51 

-  6.7 

5  06 

-  4.6 

5  21 

-  1.4 

jeeL 
-1.6 
-0.6 
0.0 
-1.8 
-L4 

-1.2 
0.0 
+1.0 
+1.2 
+1.8 


+1.0 
+L0 
+1.1 
+1.0 
0.0 

+1.0 
+0.8 
+1.0 
-1.2 
-1.0 

-LO 
-0.7 
-2.4 
-2.5 
-2.4 

-2.1 
-2.6 
-2.6 
-2.4 
-2.5 

-2.4 
-2.4 
-2.6 
0.0 
-0.1 

-0.1 
0.0 
0.0 
0.0 

-0.1 


+0.2 
-0.2 
+0.2 
+0.2 
-1.0 


-2.7 

-2.7 

2.3 

2.0 


1.0 
-2.0 
-2.1 
-LI 
-L2 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


Ratio 

of 
ranges. 


L49 
2.37 
2.90 
l.» 
1.69 

L85 
2.9** 
4.00 
4.03 
4.61 


i 


3-S& 
8.91 
3.97 
3.93 
8.03 

S.93 
8.83 
S.S3 
1.M 
'2..V2 

2.12 

0.?« 
0-7: 
0-80 

1.00 
0-  50 
0.61 
0.80 
0.71 

O.tiO 
0.80 
0.56 
1.07 
0.95 

0.86 
0.90 
Li6 
1.24 

0.86 


0.51 
l.l'i 
l.Ct! 
a29 


0.43 
0.4>i 
0,71 

1.07 


2.ce 

1.19 

i.ai 

0,82 

i.oe 
i.at 

1.07 
L07 
1.02, 
Lew 


AND   TIDAL   CONSTANTS. 


375 


Interval. 


a 


1 

2 
8 
4 
5 

6 
7 
8 
9 
10 


11 
12 
13 
H 
15 

16 
17 
IH 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 
33 
34 
35 

i  36 

I  37 

38 

39 

40 


41 
42 
43 
44 
45 


46 

47 
48 
49 


50 
51 
52 
53 
54 

55 
I  56 
57 
58 
59 
60 


Mean. 


HWI.      LWI. 


h.  771. 

10  60 
10  35 
10  05 

7  05 
3  50 

0  00 

10  35 

9  20 

9  00 

8  40 


8  00 
8  18 
8  19 
8  20 
8  24 

8  35 
8  43 

8  47 

9  05 
9  14 

9  23 

9  50 

10  07 

10  28 

10  24 


10  2 

11  0 


25 
03 

11  58 

12  21 
0  28 


0  54 


1 
1 
1 
1 


20 
54 
53 
31 


1 
1 


09 
00 
0  55 
0  44 
082 


5 
5 


05 
00 


3  40 
8  35 
7  19 


5  31 
5  50 
7  35 
7  20 


6  50 
632 
4  20 
4  19 
3  50 

407 
8  33 
3  50 
8  20 
2  20 
1  50 


I 


h.  m. 
4  38 
4  23 
3  53 
0  52 

10  03 


6 
4 
3 
2 
2 


12 
23 
08 
47 
28 


1  48 

2  06 
2  07 
2  08 
2  12 

2  25 
2  35 

2  40 

3  00 
3  10 

320 

3  60 

4  07 
4  28 

4  24 

"4  25 

5  03 

5  58 

6  21 
6  53 


7 
7 


16 
40 
8  11 
8  08 
7  44 


7 
7 
7 


21 
12 
07 
6  56 
6  45 


11  18 

11  13 

9  53 

9  48 

1  11 


11  27 

12  06 
1  23 
1  08 


0  38 

0  20 

10  33 

10  32 

10  08 

10  02 
9  46 

10  03 
9  83 
8  33 
8  03 


Tropic. 


Ran^  of  tide. 


Tropic  diurnal 
inequalit}'. 


Diurnal  wave. 


Mean  sea  level 
ntxiveplaneof — 


HHWI. 


LLWI. 


h.  771. 

10  35ft 

10  246 

9  556 

6  50/) 

3  376 

-  0  136 

10  25a 

9  10a 

8  51a 

8  32a 


7  51a 

8  09a 
8  10a, 
8  11a  i 
8  14a 

8  26<i 
8  34a 
8  38<( 

8  52a 

9  02a 

9  11a 

9  39a 

9  47a 

10  07a 

10  04a 

10  07a 

10  38a 

11  a5a 

12  Ola 
0  076 


h.  VI. 

4  4(3(1  > 
4  30(r 
8  59<t  I 
1  Ola  I 
10  116 


346 
006 
306 
386 
156 


0  526 
0  436 
0  416 
0  306 
0  156 


6  89a 


5  04a 
5  2Sa 
7  14a 
708a 


6  38a 
6  16a 
02a 
07a 


4 
4 


8  87a 

8  52a 
8  11a 
8  85a 
8  05a 
2  04a 
1  84a 


196 
296 
136 
526 
836 


1  536 

2  116 
2  126 
2  136 
2  186 


306 
406 
456 
076 
176 


456 
36& 
276 
166 
096 


1  236 


11  48a 

12  18a 
1  856 
1  186 


0  456 

0  296 

10  48a 

10  49a 

10  22a 

10  24a 

9  22a 

10  24a 

9  54a 
8  55a 
8  25a 


Mean  Spring  Neap  ^Jj^y 


(Mn). 


8  276 
8  576 
4  186 
4  406  ; 
4  856  I 

4  356 
6  176 
6  116  I 

6  326  I 

7  056 

7  276 

7  616 

8  256 
8  306 
8  076 


feet. 
11.5 
18.3 
22.4 
10.3 
13.1 

14.3 
23.0 
30.9 
31.2 
35.6 


(8g).      (Np) 


80.0 
80.2 
80.7 
80.4 
28.4 

80.4 
29.6 
80.4 
14.0 
15.6 

16.4 

17.9 

6.2 

6.5 

6.2 

7.7 
3.9 
4.7 
6.2 
5.5 

6.2 
6.2 
4.8 
4.5 
4.0 

8.6 
8.8 
5.8 
5.2 
8.6 


7.5 
4.5 
8.0 
2.6 
1.7 


8.3 
8.7 
5.5 

8.3 


15.6 
9.2 
7.7 
6.9 
6.0 

4.3 
4.2 
4.5 
4.5 
4.3 
4.2 


I 


feet. 
14.7 
23. 5 
28.7 
13.2 
16.8 

18.3 
29.5 
39.6 
40.0 
45.6 


88.5 
88.7 
89.4 
89.0 
30.0 

39.0 
88.0 
89.0 
18.0 
20.0 

I 

21.0  I 

23.0 

7.9 

7.0 

8.0 

9.9 
5.0 
6.0 
8.0 
7.0 

8.0 
8.0 
6.5 
5.0 
4.5 

4.0 
4.3 
6.0 
5.8 
4.0 


10.0 
6.0 
4.0 
8.5 
2.3 


4.3 

4.8 

7.1 

10.7 


20.0 

11.8 

9.9 

7.8 

6.7 

4.8 
4.8 
6.0 
6.0 

4.8 
4.7 


feel. 

7.7 

12.3 

15.0 

6.9 

■  8.8 

^.6 


tropic    HWQ. 
(Go). 


4 
7 


15. 
20. 
20.9 
23.9 


20.1 
20.2 
20.6 
20.4 
15.7 

20.4 
19.8 
20.4 
9.4 
10.5 

11.0 

12.0 

4.2 

8.7 

4.2 

6.2 
2.6 
8.1 
4.2 
3.7 

4.2 
4,2 
2.9 
8.9 
8.5 

8.1 
8.3 
4.6 
4.5 
8.1 


4.6 
2.7 
1.8 
1.6 
0.8 


2.2 
2.5 
8.7 
5.6 


10.5 
6.2 
5.2 
6.0 
5.2 

8.8 
8.4 
8.9 
8.9 
8.7 
8.7 


feet. 
13.0 
20.2 
24.5 
11.7 
14,7 

16.0 
26.2 
83.4 
88.7 
88.3 


32.4 
32.6 
33.2 
32.8 
25.6 

82.8 
82.0 
32.8 
15.7 
17.4 

18.2 

19.8 

7.8 

6.5 

7.3 

8.9 
4.8 
6.7 
7.8 
6.5 

7.3 
7.3 
6.2 
6.0 
5.4 

4.9 
5.2 
6.9 
6.8 
4.9 


2.1 


4.1 
4.6 
6.5 
9.6 


17.4 

10.6 

8.9 

8.7 

7.7 

5.8 
5.9 
6.0 
6.0 
5.7 
6.6 


feet. 
1.6 
2.1 
2.8 
1.5 
1.7 

1.8 
2.3 
2.7 
2.7 
2.9 


2.6 
2.6 
2.7 
2,6 
2.3 

2.6 
2.6 
2.6 

1.8 
1.9 

1.9 
2.0 
1.2 
1.1 
1.2 

1.8 
0.9 
1.0 

1-2, 
1.1 

1.2 
1.2 
1.0 
1.7 
1.6 

1.5 
1.6 
1.9 
1.9 
1.5 


LWQ. 


0.8 


0.9 
0.9 
1.1 
1.4 


1.9 
1.5 
1.3 
2.1 
2.0 

1.7 
2.0 
1.7 
1.7 
1.7 
1.7 


feet. 
2.6 
8.3 
3.6 
2.5 
2.8 


2. 
3. 


4.3 
4.3 

4.6 


4.2 
4.2 
4.3 
4.2 
8.7 

4.2 
4.2 
4.2 
2.9 
3.0 

8.1 
8.3 
1.9 

1.8 
1,9 

2.1 
1.6 
1.7 
1.9 
1.8 

1.9 
1.9 
1.6 
1.2 
1.1 

1.1 
1.1 
1.3 
1.3 
1.1 


Tropic 
HW      Tropic  '  Predic-  Tropic 


inter- 
val. 


h.  m. 


1.0 


1.4 
1.6 
1.8 
2.2 


8.0 
2.3 
2.1 
1.4 
1.4 

1.2 
1.8 
1.2 
1.2 
1.1 
1.1 


range. 

tions. 

feet 

feet. 

3.1 

7.4 

3.9 

11.  S 

4.3 

14.4 

2.9 

6.6 

3.8 

8.4 

3.4 

9.2 

4.4 

14.  H 

6.1 

19.8 

6.1 

20.0 

6.4 

22.8 

•5.0 

19.2 

5.0 

19.4 

5.0 

19.7 

5.0 

19.5 

4.4 

15.0 

6.0 

19.5 

5.0 

19.0 

LLW. 


Varia- 
tion  of 
the  com- 
pass. 


2  24 


1  24 


1  19 

0  48 


5.0 
8.4 
3.6 

3.7 
3.8 
2.3 
2.1 
2.3 

2.5 
1.8 
2.0 
2.3 
2.1 

2.3 
2.3 
1.9 
2,1 
2.0 

1.9 
2.0 
2.3 
2.3 
1.9 


1.0 


1.7 
1.7 
2.1 
2.6 


8.6 
2.8 
2.5 
2.6 
2.6 

2.1 
2.6 
2.1 
2.1 
2.1 
2.1 


19.5 

9.0 

10.0 

10.6 

11.5 

4.0 

8.5 

4.0 

5.0 
2.5 
8.0 
4.0 
8.5 

4.0 
4.0 
2.8 
2.5 
2.2 

2.0 
2.2 
3.0 


/erf. 

6.7 

10.4 

12.5 

6.0 

7.6 

8.4 
12.9 
17.1 
17.2 
19.5 


16.6 
16.7 
17.0 
16.8 
13.1 

16.8 

16.4 

16.8 

8.1 

8.9 

9.3 
10.2 
8.8 
8.4 
8.8 

4.6 
2.6 
8.0 
8.8 
3.4 

3.8 
8.8 
2.8 
2.9 
2.6 

2.4 

2.5* 

8.4 


2.9 

3.3 

2.0 

2.4 

5.0 

8.0 

2.0 

1.8 

1.2 

1.2 

2.2 

2.2 

2.4 

•     2.4 

8.6 

8.4 

5.4 

4.9 

10.0 

8.9 

6.9 

6.4 

6.0 

4.6 

8.9 

4.2 

8.4 

8.7 

2.4 

2.8 

2.4 

2.9 

2.5 

2.9 

2.5 

2.9 

2.4 

2.7 

2.4 

2.7 

East. 

o 

12.5 
13.5 
13.5 
13. 5 
14.5 

16.0 
17.0 
17.5 
18.0 
18.5 


18.0 
18.0 
18.5 
18.5 
18.5 

18.5 
19.0 
19.0 
19.0 
19.0 

19.0 
19.5 
19.5 
19.5 
19.5 

19.6 
19.5 
20.0 
20.0 
20.0 

20.5 

20.5 

20. 

20. 

20. 


,5 
5 
5 


21.0 
21.0  i 
21.0 
21.0 
21.5 

Weet. 

16.0 
17.0 
18.0 
18.0 
2.0 

Eatt. 

13.0 
13.5 
14.5 
14.0 


18.5 
18.0 
17.0 
16.5 
18.0 

18.5 
19.0 
19.5 
19.0 
21.0 
21.0 


376 


TABLE  3.— TIDAL  DIFFERENCES 


'  a 

J5 


1 

2 
8 
4 

5 

6 
7 
8 
9 
10 


11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 
27 
28 
29 
80 

31 
82 
88 
84 
85 

36 
37 
d» 
89 
40 

41 
42 
43 
44 
45 

46 
47 

48 
•19 
50 

51 
52 
53 
54 
55 

5(5 
57 
58 
59 
60 

61 
62 

64 
65 


Geographic  posUion. 


Standard  port  for        , 
reference. 


Tidal  difference;). 


Station. 


Longitude. 

Lati-   ___^^ 
tude. 

I    Arc. 


SOUTH  AMERICA  (West 
Coast)  . 

PATAQONiA— continued. 

M'eet  coast. 


ETanKeli.«!ta.s  Island 

Gula  Narrows 

Port  Henry.  Gulf  of  Trinidad 

EngliKh  Narrows 

Port  Barbara,  Penas  Gulf 


Port  01  way,  Penas  Gulf 

San  Andres  Bay 

Cape  Taytao,  Anna  Pink  Bay 

Vallenar  Road 

Port  Low 


CHILE. 

Huafo  or  No  Mans  Island  . . 
Cucao  Bay,  Chiloe  Island . . . 
Port  Quellon,  Chiloe  Island 

Castro,  Chiloe  Island 

Calbuco,  Ancud  Gulf 


South. 

o  » 

52  21 
50  45 
50  (M 
49  04 
48  01 

46  54 
46  28 
45  47 
45  16 
43  50 


48  86 

42  40 

43  08 
42  28 
41  47 


Port  Montt,  Reloncavi  Sound 41  80 

41  49 
41fi2 
41  86 
40  14 


Chacao  Narrows 

Port  San  Carlos de  Ancud,  Chiloe  I. 

Maullln,  Maullin  River 

Bueno  River  Entrance 


Maule  River  Entrance '  36  19 

Codstitucion,  Maule  River 86  20 

Llico '  84  46 

Pichilemo l  34  23 

Matanza  Anchorage 38  68 

Toro  Point 38  45 

Juan  Fernandez  Island 33  88 

Port  San  Antonio 33  84 

Quintal  Road 83  11 

VALPARAISO 38  02 


Quintero  Bay. 
Port  Papudo.. 
Pichidanqui.. 
VIlos 


32  46 
32  30 
82  06 
81  54 
OscuroCove I  31  28 


Tongoi 

(juayacan,  Port  Herradura. 

Coquimbo 

Totoralillo 

Peiia  Blanco  Road 


Port  Huasco 

Port  Carrisal  Bajo. 

Port  Copiapo.. 

Caldera 

Port  Flamenco 


Chafiaral  de  las  Animas. 

Lavaia  Bay , 

Port  Taltal 

Grande  Point 

Paposo 


30  15 
'29  58 
29  57 
29  29 
28  48 

28  '27 
28  04 
27  20 
•27  04 
26  84 

26  20 
'25  39 
26  '25 
•25  07 
•25  03 


Chaihuin  Bay 89  68 

Corral,  Port  Valdivla 89  58 

Valdivia 89  60  ' 

Queule ;  89  28  i 

Imperial  or  CauUn  River  En  trance.   38  48  . 

Mocha  Island I  38  20 

Lebu.  Lebu  River '  87  8? 

YafiezCove 87  22 

SanU  Maria  Island  Light 87  03 

Lota,  AraucoBay 37  06 

Talcaguano,  Concepcion  Bay 36  48 

Tom4,  Concepcion  Bay 86  87 

Dichato,  Coliumo  Bay 86  82 

Buchupureo 86  04 

CuranJpe 36  48 


West. 


76  08 
74  27 
76  18 

74  21 

75  24 

75  22 

76  30 
75  06 
74  85 
73  67 


74  43 
74  06 
78  89 
78  46 
78  11 

72  56 
78  82 
78  61 
T8  86 
78  42 

78  87 
78  27 
78  18 
78  14 

73  23 


73  67 

78  42 

1  73  41 

,  7332 

73  11 

78  06 

72  6t 

72  68 

72  47 

72  88 

72  26 

72  24 

72  07 

72  00 

71  64 

71  48 

78  53 

71  39 

71  42 

71  39 

71  31 

71  -28 

71  33 

71  32 

71  87 

71  81 

71  23 

71  22 

71  21 

71  '23 

71  15 

71  12 

70  59 

70  52 

70  44 

70  41 

70  44 

70  84 

70  30 

70  80 

w. 
01 
68 
01 
67 


5.02 


6 
5 
5 


01 
02 
00 
68 
66 


69 
66 
65 
66 
68 

62 
64 
56 
64 
65 

64 
64 
63 
53 
64 

66 
66 
66 
64 
58 

68 
68 
62 
61 
61 


47 
16 
47 
47 
47 

46 
46 
46 
46 
46 

46 
46 
45 
45 
46 

45 
45 
44 
48 
43 

43 
43 
42 


Name. 


Cape  Horn 
Cape  Horn 

iMp6  Hora 


*^»  •  ■  )  I 


Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 


Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
V'alparalso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
ValparaJflo 


60  Valpaniao 

60  Valparaiso 

48  Valparaiso 

48  Valparaiso 

48  Valparaiso 


Valparaiso 
Valparaiso 
Valparaiso 
Vajfiataiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 


Page. 


131 
131 
181 
131 


•Cap^iHorn ■    131 


42     Valparaiso 

42     ValparaiiK) i    135 


131 
131 
181 
181 
181 


135 
185 
185 
185 
185 

135 
135 
135 
135 
185 

135 
135 
186 
185 
185 

135 
135 
186 
135 
185 

135 
185 
135 
135 
135 

135 
185 
135 
135 
135 

185 
135 
1S5 
135 
136 

136 
135 
135 
136 
135 

135 
136 
135 
135 
135 

136 
135 
185 
135 
135 

135 
135 
135 
135 


Time. 


Ratio 
Height.     of 

ranges. 


HW 


LW.   HW.   L\V 


Local  Hmc. 


h.  M. 


-2 
-1 


87 
22 


-8  02 


-2 
-3 


32 
17 


3  22 
-8  27 
3  32 
8  42 
8  37 


+2  83 
+2  28 
+8  28 
+3  49 
+3  68 

+3  26 
+8  88 
+2  62 
+8  08 
+2  48 

+1  28 
+0  48 
+1  48 
+0  41 
+0  23 

+0  43 
+0  88 
+0  83 
+0  88 
+0  28 

+0  27 
+0  28 
+0  29 
+0  80 
+0  44 

+0  08 
+0  29 
+0  20 
+0  16 
+0  12 

+0  06 
-0  06 
+0  07 
+0  02 
0  00- 


-0 
-0 
-0 


02 
05 
07 


-0  11 
-0  17 

-0  22 
-0  27 
-0  89 
-0  47 
-1  08 

-1  14 
-0  47 
-1  16 
-0  47 
-0  87 

-0  82 
-0  27 
-0  17 
-0  02 
-0  07 


h,  m. 
-2  87 
-0  55 
-8  00 
-2  (fii 
-3  15 


.Vran  Loic 
Water  SpringB, 


■3 
8 
3 


20 
25 
32 
8  42 
-3  85 


+2  84 
+2  27 
+8  24 
+8  65 
+4  09 

+8  87 
+3  49 
+2  54 
+3  10 
+2  47 

+1  22 
+0  47 
+1  44 
+0  39 
+0  21 


feet. 

-  0.4 
r  2.0 

-  0.3 
^-  1.2 
+  0.4 

+  0.4 

0.0 

-0.4 

-  0.4 
f  1.4 


+  1.8 
+  1.1 
+  9.6 
-^12.5 

,+  9.6 

+13.4 
+10.7 
+  1.8 
-H  3.6 
+  2.9 


+0 

+0  86 
+0  29 
+0  29 
+0  24 


41    - 

+ 
+ 


+0  25 
+0  27 
+0  29 
+0  81 
+0  44 

+0  09 
+0  80 
+0  22 
+0 
-0 


+ 
+ 

+ 

.+ 


16 
06 


I 


09 
05 


+0 
-0 
+0  08 
+0  03 
0  00 

-0  01 
-0  04 
-0  06 
-0  10 
-0  16 

-0  21 
-0  26 
-0  38 
-0  46 
-1  10 


0.1 
0.1 
0.0 
0.2 
0.4 


+  0.1 


-1 
-0 
-1 
-0 
-0 


16 
48 
18 
49 
39 


-0  34 

0  29 

-0  19 

-0  04 

0  09 


0.4 
1.4 
0.0 
0.8 
1.0 

0.6 
0.8 
1.2 
L8 
0.8 

1.2 
1.0 
0.8 
0.7 
0.6 

0.3 
0.0 
0.1 
0.0 
0.0 


-  0.2 

-  0.2 
0.0 
0.0 
0.0 


0.7 
0.8 
0.8 
0.4 

0.8 
0.8 
1.0 
0.8 
1.0 

0.8 
1.0 
0.8 
1.0 
0.8 


feet 
0.0 
0.0 

-0.1 

ao 

0.0 
0.0 

ao 

0.0 
0.0 
0.0 


+0.2 
+0.1 
-1.2 
-rl.5 
+  1.2 

+  1.6 
+  1.3 
+0.2 
+0.6 
+0.3 

0.0 
+0.2 
0.0 
0.0 
0.0 

-0.2 
0.0 
0.0 

+0.2 
0.0 

0.0 

0.0 

0.0 

-0.1 

-0.1 

-0.1 
0.0 

-0.1 
0.0 
0.0 

-0.2 
0.0 
0.0 
0.0 
0.0 

-0.1 

-0.1 

0.0 

0.0 

0.0 

-0.1 

+0.1 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.^ 
1.45 
0.95 
1.26 
1.12 

1.12 
1.02 
a98 
0.93 
1.31 


1.55 
1.31 
3.75 
4.61 
3.78 

4.84 
4.08 
1..51 
2.00 
1.84 

1.09 
1.41 
0.99 
1.25 

1.28 

0.86 
1.25 

i.a*) 

1.55 
1.25 

LS5 
1.28 
1.25 
0.79 
0.86 

0.92 
0.99 
1.06 
1.02 
1.02 

0.95 
0.95 
1.02 
0.99 
1.00 

1.05 
1.05 
0.99 
1.09 
1.16 

1.06 
1.18 
1.-25 
1.25 
1.09 

1.25 
1.25 
1.28 
1.25 
1.28 

1.25 
1.28 
1.25 
1.28 
1.25 
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Interval. 


S 
2 


Mean. 


1 
2 
8 
4 
5 

6 
7 
8 
9 
10 


11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
26 

26 
27 
28 
29 
80 

81 
82 
38 
84 
85 

36 
87 
88 
89 
40 

41 
42 
43 
44 

45 

46 
47 
48 
49 

50 

51 
52 
58 
54 
55 

66 
57 

58 
59 
60 

61 
62 
63 
64 
65 


HWI. 


A.  m. 
055 
2  10 
030 
1  00 
0  15 

0  10 

005 

0  00 

12  15 

12  20 


12  10 

12  05 

035 

0  01 

1  10 

038 
050 
004 
020 
000 

11  00 

10  25 

11  25 
10  18 
10  00 

10  20 
10  15 
10  10 
10  10 
10  05 

10  04 
10  05 
10  06 
10  07 
10  21 

9  45 
10  06 
9  57 
958 
9  49 

945 
980 
9  44 
9  39 
9  37 

935 
932 
980 
926 
920 


9  15 
9  10 
8  58 
8  50 
8  29 


823 
860 

8  21 
850 
900 

906 

9  10 
920 
935 
930 


LWI. 


Tropic. 


706 
8«0 
645 
740 
6  80 

6  25 
620 
6  13 
608 
6  10 


6  00 
558 
650 

6  21 

7  35 

708 

7  15 
6  20 
686 
6  13 

4  48 

4  13 

5  10 
4  05 

8  47 

4  07 
4  02 
855 
855 
8  50 

8  51 
863 
855 
8  57 
4  10 

885 
856 
848 
8  42 
820 

835 
320 
^8  84 
829 
3  26 

825 
822 
820 
8  16 
8  10 

805 
800 

2  48 
40 
16 


2 
2 


2 
2 
2 
2 
2 


10 
88 

08 
87 
47 


HHWI. 


A. 
0 
1 
0 
0 
0 


fii. 

39a 

57a 

14a 

46a 

00a 


252 
2  57 
307 
822 
8  17 


-  005a 

-  0  11a 

-  U  16o 

11  596 

12  076 


12  066 
II  596 

0  31a 
-0  02a 

1  06a 

035a 
0  47a 

-  0  Ola 
0  15a 

-  005a 

10  546 

10  206 

11  186 
10  126 

9  546 

10  136 
10  096 
10  046 
10  056 
9596 

9586 

9596 

10  006 

10  006 

10  146 

9386 
9  596 
9  516 
9  476 
9  486 

9  886 
9286 
9386 
9  826 
9  806 

9296 
9266 
9286 
9206 
9  146 

9096 
9  046 
8  526 
8  446 
8236 

8  176 
8  446 
8  156 
8  446 

8  546 

8696 

9  046 
9  146 
9  296 
9  246 


LLWI. 


h,  m. 
7  81a 
9  08a 
7  07a 
7  59a 
6  51a 

6  46a 
6  42a 
6  d6a 
626a 
6  29a 


629a 
628a 
7  14a 

6  37a 

7  58a 

7  19a 
7  32a 

6  49a 

7  Ola 
6  39a 

528a 

4  48a 

5  46a 
4  87a 
4  18a 

4  46a 
4  84a 
426a 
4  24a 
4  22a 


22a 
24a 
27a 
86a 
49a 

11a 
82a 
22a 
17a 
8  55a 

4  12a 
8  57a 
409a 
405a 
4  Ola 

869a 
866a 
3  66a 
8  51a 
3  4Sa 

3  39a 
8  32a 
320a 
3  12a 
2  51a 

2  42a 
8  10a 

2  39a 

3  09a 
8  18a 

8  24a 
828a 
889a 
858a 
3  49a 


Raiige  of  tide. 


Mean 

(Mn). 


3.9 
6.1 
4.0 
5.3 
4.7 

4.7 
4.3 
8.9 
3.9 
5.5 


4.7 

4.0 

11.4 

14.0 

11.5 

14.7 

12.4 

4.6 

6.1 

5.6 

8.3 
4.8 
8.0 
8.8 
8.9 

2.6 
8.8 
4.1 
4.7 
8.8 

4.1 
8.9 
3.8 
2.4 
2.6 

2.8 
3.0 
3.2 
8.1 
8.1 

2.9 
2.9 
8.1 
8.0 
8.0 

8.2 
8.2 
8.0 

a8 

3.5 

3.2 
8.6 
8.8 
3.8 
8.8 

3.8 
3.8 
3.9 
8.8 
3.9 

8.8 
8.9 
8.8 
3.9 
8.8 


Spring 

(Sg). 


feet. 
4.4 
6.9 
4.5 
6.0 
5.3 

5.3 
4.8 
4.4 
4.4 
6.2 


6.1 

5.2 

14.7 

18.0 

14.8 

19.0 

16.0 

5.9 

7.9 

7.2 

4.8 
6.6 
3.9 
4.9 
5.0 

8.3 
4.9 
5.8 
6.0 
4.9 

5.8 
5.0 
4.9 
3.1 
8.4 

3.6 
3.9 
4.1 
4.0 
4.0 

3.7 
3.8 
4.0 
3.9 
8.9 

4.1 
4.1 
8.9 
4.2 
4.5 

4.1 
4.7 
4.9 
4.9 
4.8 

4.9 
4.9 
5.0 
4.9 
5.0 

4.9 
5.0 
4.9 
6.0 
4.9 


Neap  I  9^ 
rNnK    tropic 
(Gc). 


(Np). 


/eet. 
3.4 
5.8 
3.5 
4.6 
4.1 

4.1 
8.7 
3.4 
8.4 
4.8 


8.1 
2.6 
7.5 
9.1 
7.5 

9.7 
8.1 
3.0 
4.0 
3.7 

2.2 
2.8 
2.0 
2.5 
2.5 

1.7 
2.5 
2.7 
8.0 
2.5 

2.7 
2.5 
2.5 
1.6 
1.7 

1.8 
2.0 
2.1 
2.0 
2.0 

1.9 
1.9 
2.0 
2.0 
2.0 

2.1 
2.1 
2.0 
2.1 
2.3 

2.1 
2.4 
2.5 
2.5 
2.2 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 


feet. 
5.8 
7.5 
5.4 
6.9 
6.2 

6.2 
5.7 
5.8 
5.8 
7.1 


5.7 

4.9 

18.0 

15.7 

13.1 

16.5 

14.0 

5.6 

7.2 

6.7 

4.2 
5.2 
8.8 
4.7 
4.8 

8.8 
4.7 
5.0 
5.7 

4.7 

* 

5.0 
4.8 
4.7 
3.1 
8.8 

3.6 
8.8 
4.0 
8.9 
8.9 

8.7 
8.7 
3.9 
8.8 
8.8 

4.0 
4.0 
3.8 
4.2 
4.4 

4.0 
4.5 
4.7 
4.7 
4.2 

4.7 
4.7 
4.8 
4.7 
4.8 

4.7 
4.8 
4.7 
4.8 
4.7 


Tropic  diurnal 
inequality. 


HWQ 


Jtei. 
1.6 
2.0 
1.6 
1.9 
1.8 

1.8 
1.7 
1.6 
1.6 
1.9 


2.1 
1.9 
8.3 
8.6 
3.8 

3.7 
8.4 
2.1 
2.4 
2.8 

1.8 
2.0 
1.7 
1.9 
1.9 

1.6 
1.9 
2.0 
2.1 
1.9 

2.0 
1.9 
1.9 
1.5 
1.6 

1.6 
1.7 
1.7 
1.7 
1.7 

1.6 
1.6 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.8 
1.8 

1.7 
1.8 
1.9 
1.9 

1.8 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 


LWQ. 


1.1 
1.4 
1.1 
1.3 
1.2 

1.2 
1.1 
1.1 
1.1 
1.8 


0.5 
0.4 
0.7 
0.8 
0.7 

0.8 
0.7 
0.5 
0  5 
0.5 

0.4 
0.4 
0.4 
0.4 
0.4 

0.8 
0.4 
0.4 
0.5 
0.4 

0.4 
0.4 
0.4 
0.3 
0.3 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 

a4 

0.'4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

Tropic 

Predic- 

Inter- 

range. 

tions. 

val. 

• 

A.  tn. 

feet. 

feet. 

2.0 

2.2 

2.5 

8.4 

2.0 

2.2 

2.3 

8.0 

2.2 

2.6 

•••■•••a 

2.2 

2.6 

2.1 

2.4 

2.0 

2.2 

2.0 

2.2 

2.8 

3.1 

2.1 

3.0 

1.9 

2.6 

8.8 

7.4 

3.6 

9.0 

8.3 

7.4 

8.7 

9.5 

8.4 

8.0 

2.1 

8.0 

2.4 

4.0 

2.3 

8.6 

1.8 

2.2 

2.0 

2.8 

.     1.7 

2.0 

1.9 

2.4 

1.9 

2.5 

1.6 

1.6 

1.9 

2.4 

2.0 

2.6 

2.1 

8.0 

1.9 

2.4 

2.0 

2.6 

1.9 

2.5 

1.9 

2.4 

1.5 

1.6 

1.6 

1.7 

1.6 

1.8 

1.7 

2.0 

1.7 

2.0 

1.7 

2.0 

1.7 

2.0 

1.7 

1.8 

' 

1.7 

1.9 

1.7 

2.0 

1.7 

2.0 

2i  02 

1.7 

2.0 

1.7 

2.0 

1.7 

2.0 

1.7 

2.0 

1.8 

2,1 

1.8 

2.2 

1.7 

2.0 

1.8 

2.4 

1.9 

2.4 

1.9 

2.4 

1.8 

2.2 

1.9 

2.4 

1.9 

2.4 

1.9 

2.5 

1.9 

2.4 

1.9 

2.5 

1.9 

2.4 

1.9 

2.5 

1.9 

2.4 

1.9 

2.5 

1.9 

2.4 

Varin- 

lion  of 

_       .     thecj'm- 
Tro^,c      p«^. 


Jtet. 
2.6 
3.8 
2.6 
3.3 
8.0 

8.0 
2.7 
2.6 
2.6 
8.4 


2.5 
2.1 
6.9 
7.2 
6.0 

7.6 
6.4 
2.4 
3.2 
2.9 

1.8 
2.3 
1.6 
2.0 
2.0 

1.4 
2.0 
2.8 
2.4 
2.0 

2.8 
2.0 
2.0 
1.3 
1.4 

1.6 
1.6 
1.7 
1.7 
1.7 

1.6 
1.6 
1.7 
1.6 
1.6 

1.7 
1.7 
1.6 
1.7 
1.8 

1.7 
1.9 
2.0 
2.0 
1.8 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 


Eofi. 

o 

21.0 
20.5 
20.5 
20.0 
20.0 

19.5 
20.0 
19.5 
19.0 
18.0 


18.5 
18.0 
18.0 
18.0 
17.5 

17.5 
17.5 
17.5 
17.5 
17.5 

17.0 
17.0 
17.0 
17.0 
17.0 

17.0 
16.5 
16.5 
16.5 
16.5 

16.0 
16.0 
16.0 
16.0 
16.0 

15.5 
15.6 
16.0 
15.0 
16.0 

15.0 
17.0 
14.5 
14.5 
14.5 

14.6 
14.5 
14.5 
14.0 
14.0 

14.0 
18.5 
13.5 
13.5 
18.0 

18.0 
18.0 
13.0 
12.5 
12.0 

12.0 
12.0 
12.0 
12.0 
12.0 


378 


TABLE  3.— TIDAL  DIFFERENCES 


a 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 


11 
12 
13 
14 
15 

16 
17 
18 
19 
20 
21 


22 
23 
24 

2»> 


27 
2H 
29 


80 
31 
32 
83 
34 


35 
36 
87 
38 
39 


40 
41 
42 
43 
44 

45 

46 
47 

48 


49 

50 
51 
52 
58 


Station. 


SOUTH  AMERICA  (West 
Coast)— Continued. 

CHILE— continued. 

Blanco  Encalada  Road 

Antofa^asta,  Moreno  Bay 

San  Luciano.  Mejillones  del  Sur  B. 

Coblja 

Tocopilla 


Geogrraphic  position. 


Lati- 
tude. 


Longitude. 


Arc.     Time. 


South. 

Wei 

0     / 

o     /    . 

24  -22 

70  34 

23  3« 

70  25 

23  06 

70  28 

'22  84 

70  18 

•22  05 

70  13 

Point  Lobos j  21  05 

Iquique 20  12 

~  19  52 

19  33 

18  28 


Buena  Cove . . 
Pisagua  River 
Arica 


PERU. 


IloRoad 

Islay  Road 

Port  San  Juan. 

Pisco  Bay 

Callao  Bay 


Huacho  Bay 

Guarmey  Bay  . , 

Ferrol  Bay 

Port  Malabrigo . 

Eten  Point 

Paita 


ECUADOR. 


Santa  Clara  Island 

Guayaquil 

Santa  Elena  Bay  . . 

Port  Manta 

Cape  Pasado 


PademaleM 

Atacames  Bay. 
Santiago  River 


Oalapagos  Islands. 


Charles  Island 

Iguana  Cove.  Albemarle  Island. 

Cnatham  Island , 

Indefatigable  Island 

James  Island,  N.  side , 


coLOMBLA— continued. 


17  35 
16  58 
15  '20 
13  40 
12  02 

11  08 
10  05 
9  07 
7  40 
6  55 
5  05 


8  12 
2  17 
2  11 
0  56 
0  '22 

North. 

0  02 

0  53 

1  16 


South. 

1  13 
0  58 
0  47 
030 
0  13 


North. 


Tumaco  Road 1  51 

Buenaventura 3  52 

Negrillas  Rocks {  3  52 

CabitaBay 5  28 

CupicaBay 6  35 


PANAMA— continued. 


Pinas  Bay 

Rey  Island,  Panama  Gulf 

Chepo  River,  Panama  Gulf 

Panama  (Naos  I.).  Panama  Gulf. 
Taboga,  Panama  Gulf 


Chame  Bay,  Panama  Gulf. 
Cape  Mala,  Panama  Gulf  . 

Banla  Honda 

Parida  Island 


NORTH  AMERICA  (WEST 
Coast). 

CO0TA  RICA— continued. 

West  coast. 

El  Rincon  Harbor,  Gulf  of  Dulce. 

UvitaBay 

Port  Herradura 

Port  Culebra 

Port  Elena 


7  34 

8  17 
8  59 
8  55 

8  48 

8  38 


7 

7 


30 
48 


807 


8  44 
908 

9  39 

10  38 
10  58 


70  13 
70  10 
70  09 
70  14 
70  20 


71  28 

72  10 

75  09 

76  14 

77  09 


83  28 

83  46 

84  39 

85  40 
85  42 


77  85 

78  08 

78  33 

79  24 

79  52 

81  06 

1 

80  '28 

79  49 

80  56 
80  30 
80  80 


80  05 
79  54 
79  03 


90  30 

91  29 

89  27 

90  15 
90  44 


78  40 
77  03 
77  24 
77  28 
77  28 


78  11 

78  54 

79  07 
79  32 
79  33 

79  47 

80  00 

81  80 

82  20 


h.  m. 


4 
4 
4 
4 
4 

4 
4 

4 
4 
4 


42 
42 
42 
41 
41 

41 
41 
41 
41 
41 


4  46 

4  49 

5  01 
5  05 
h  09 


5 
5 
5 
5 
5 
5 


10 
13 
14 
18 
19 
24 


5  '22 
5  19 
5  24 

5  22 

6  -22 


5  20 
5  20 
5  16 


6  02 
6  06 

5  58 

6  01 
6  03 


5  15 
5  08 
5  10 
5  10 
5  10 


5  13 
5  16 
5  16 
b  18 
5  18 

5  19 
5  20 
6-26 
5  29 


634 
5  85 
5  39 

5  43 

6  43 


Standard  port  for 
reference. 


Name. 


Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 


Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 

Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 


Page. 


135 
135 
135 
135 
135 


ia5 

135 
135 
135 


Valparaiso 135 

Valparaiso 135 

Valparaiso 135 

Valparaiso 135 

Valparaiso 135 


Valparaiso '    136  I 

Valparaiso ;    135  ' 

Valparaiso    '    135  i 


Valparaiso 185 


Valparaiso 
Valparaiso 
Valparaiso 


185 
135 
135 


Panama 
Panama 
Panama 
Panama 
Panama 


Panama 
Panama 
Panama 
Panama 
Panama 

Panama 
Panama 
Panama 
Panama 


Panama 
Panama 
Panama 
Panama 
Panama 


139 
139 
139 
139 
139 


Tidal  differences 
Time. 


Ratio 
Height.  of 

ranges. 


HW,    ,     LW.     .  H\V.      LW. 


Local 

h.  tn. 

135 

+0  13 

135 

-0  32 

135 

-0  02 

135 

+0  07 

135 

-0  42 

1 

Mfan  Low 
Water  Sprifigs. 


0  37 

1  02 
1  02 

•1  05 

-1  48 


185 

-1  42 

135 

-1  58 

185 

-2  50 

135 

-  3  20 

135 

-3  49 

135 

-4  07 

185 

-4  28 

h,  m. 
+0  11 
-0  84 
-0  W 
+0  05 
-0  44 

-0  39 
-1  04 
-1  04 
-1  06 
-1  49 


-1  43 
-1  59 
-2  61 
-3  21 
-3  50 


I 


fed. 

-0.4 

+0.7 
0.0 
0.0 

+0.8 

+0.8 
+  1.0 
+  1.3 
+1.0 
+  1.4 


+1.2 
+'2.0 
0.0 
-0.2 
-0.4 


08 
•29 


46 
17 


-4 

— O 

-4  32 
+6  09 


-5  36 
-2  36 
+5  49 
+5  59 

+6  04 


+6  09 
-6  11 
+6  09 


+5  03 
+4  58 
+5  12 
+4  52 


Valparaiso 136      +5  38 


+0  35 
+3  00 
+1  00 
+0  40 
+0  30 


-4 
-4 
-4  47 
-5  18 
-4  33 
+6  08 


-6  87 
-2  25 

+5  48 
+6  68 
+6  08 


+6  08 
-1  12 
+6  08 


+5  02 

+4  ra 
+5  11 
+4  51 
+6  37 


+0  34 
+2  59 
+0  59 
+0S9 
+0  29 


—  i.  / 


0.8 

1. 

1.7 

L7 

1.4 

0.4 


+6.4 
+6.2 
+3.6 
+3.2 
+5.4 


0.0 
*0.1 
0.0 
il.O 
0.0 

0.0 
0.0 

+0.1 
0.0 

+0.2 


0.0 
+0.2 
0.0 
0.0 
0.0 

-0.2 
-0.3 
-0.3 
-0.3 
-0.2 
0.0 


+0.6 

+0.8 
+0.4 
+0.4 
+0.6 


+6.1  +0.7 
+7.8  I  +1.0 
+7.8  I  +1.0 


+L8 

+0.2 

+2.0 

+0.2  j 

+2.2 

+0.2 

+2.0 

+0.2 

+L1 

+0.1 

-2.6 
-2.6 
-2.9 
-2.6 
-2.5 


-0.2  i 

-0.2 

-O.S 

-0.2 

-O.S 


0.H9 
LIS 

1.U2 
1.22 

l.i"» 

1.41 


1.3.T 
!..>> 
O.lft* 
0.  vti 

0.  ^» 

O.Tii 
0.53 
0.58 

0.<58 
0.9i9 


2. 57 

2.XI 
2.01 
1.91 


2.76 
8.26 
3^26 


1.55 

1.S4 
LoJ^ 
LSI 


0. 82 
0.82 
0.79 
0.81 
O.iiS 


189 

+0  16 

+0  14 

-2.0 

-0.2 

0.is6 

139 

000 

-0  01 

-a  4 

-0.1 

0.9^ 

139 

+0  05 

+0  04 

0.0 

0.0 

i.ai 

139 

000 

000 

0.0 

0.0 

1.00 

139 

000 

-0  01 

-0.6 

0.0 

o.«> 

189 

+0  30 

+0  28 

-0.8 

-0.2 

a»4 

139 

+0  10 

+0  08 

-2.6 

-0.4 

as2 

189 

+0  10 

+0  06 

-4.4 

-0.6 

a69 

189 

+0  16 

+0  14 

-6.0 

-0.6 

a66 

189 

-0  14 

-0  16 

-6.4 

-0.6 

0.6 

189 

-0  89 

-0  41 

-6.8 

-0.6 

0.60 

189 

-0  24 

-0  26 

-6.2 

-0.8 

0.56 

189 

-0  14 

-0  16 

-6.2 

-0.8 

a56 

189 

-0  09 

-OU 

-6.8 

-0.6 

0.60 

AND  TIDAL  CONSTANTS. 
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Interval. 


I 


1 
2 
3 
4 

5 

6 
7 
8 
9 
10 


U 
12  . 
13 
14 
15  I 

16 
17 
18 
19 
20 
21 


22 
23 
24 
25 
26 


'  27  I 

2H  . 

!  29  : 


30 
31 

:« 

33 
34 


35 
36 
37 
38 
39 


40 
41 
42 
43 
44 

45 

46 
47 

48 


49 

60 
51 
52 
53 


Mean. 


HWI. 


A.  m. 
9  50 
9  05 
9  35 
9  44 

8  55 

9  00 
8  35 

8  a5 

8  32 
7  49 


LWI. 


7 
7 
6 
6 


55 
39 
47 
16 


5  47 


5  29 
5  08 
50 
19 

20 


4 
4 
4 

3 


4  00 
7  00 
3  00 
3  10 
3  15 


8  20 
3  25 
320 


2 
2 
2 
2 
2 


10 
00 
20 
00 
45 


8  35 
6  00 
4  00 
3  40 
3  80 


15 
00 
05 
59 
00 


8  30 
3  10 
10 
15 


3 
3 


45 
20 
85 
45 
50 


h.  m. 
8  37 

2  52 

3  22 
8  31 
2  42 


2  47 
2  22 
2  22 
2  20 
1  37 


1 
1 


48 

27 

0  35 

0  (M 

12  00 

11  42 
11  21 
11  03 
10  32 
10  17 
9  33 


10  18 
1  00 
9  13 
9  23 
9  28 


9  33 
9  88 
9  S3 


8  23 
8  18 
8  88 
8  18 
8  58 


9  48 

12  18 

10  18 

9  58 

^48 


928 
9  18 


9 
9 


18 
18 


9  13 

9  42 
9  22 
9  22 
9  28 


858 
8  82 
8  48 

8  58 

9  02 


Tropic. 


HHWI.   LLWI. 


h.  m. 
9  445 

8  595 

9  28/) 
9  385 
8  49b 


8  545 
8  295 
8  295 
8  266 
7  445 


7  495 
7  845 
6  405 
6  095 
5  405 


215 
595 
415 
105 
8  565 
8  135 


8  565 
6  565 

2  555 

3  055 
3  115 


8  165 
8  215 
3  165 


2  055 

1  565 

2  155 

1  555 

2  395 


829a 
5  54a 
8  55a 
8  84a 
8  24a 


8  10a 
2  55a 
8  00a 
2  54a 
2  55a 

8  25a 
8  04a 
8  04a 
8  09a 


2  89a 
2  14a 
2  28a 
2  88<i 
2  44a 


h.  tn. 
4  14a 
3  24a 

3  58r( 

4  06a 
3  14a 


Range  of  tide. 


Tropic  diurnal  I  rnu-nal  wave 
inequality.       ^»«rnai  w  a\  e. 


3  18a 
2  58^1 
2  5-2a 
2  51a 
2  07a 


2 
1 
1 
0 


14a 
55a 
11a 
41a 


Mean 

(Mn). 


0  12a 

12  235 
12  09// 
11  515 
11  205 
11  005 
10  105 


10  855 

1  215 
9  385 
9  485 
9  505 


9  545 
9  585 
9  535 


8  525 

8  415 

9  015 

8  415 

9  285 


9  51a 

12  16a 

10  16a 

9  56a 

9  46a 


9  81a 
9  16a 
9  21a 
9  16a 
9  16a' 

9  46a 
9  27a 
9  27a 
9  38a 


9  03a 
8  37a 

8  53a 

9  03a 
9  07a 


feet. 
2.7 
3.6 
3.0 
8.1 
3.7 

3.8 
3.9 
4.2 
3.9 
4.3 


4.1 
4.8 
3.0 
2.9 
2.7 


Spring 

Neap 

lS5g). 

(Np). 

feet. 

feet. 

3.5 

1.8 

4.7 

2.4 

8.9 

2.0 

4.0 

2.0 

7.8 
8.6 
6.1 
5.8 
7.7 


8.4 
9.9 
9.9 


4.7 
4.8 
5.0 
4.8 
4.0 


10.8 
10.3 
10.0 
10.2 
10.4 


10.8 
12.3 
12.6 
12.6 
12.0 

11.9 

10.3 

8.7 

8.3 


7.9 
7.6 
7.1 
7.1 
7.5 


4.8 

4.9 
5.0 
5.4 
5.0 
5.6 


5.3 
6.2 
3.9 
3.8 
8.5 


2.3 

8.0 

1.6 

2.1 

1.6 

2.0 

1.6 

2.1 

1.9 

2.5 

2.7 

8.5 

10.0 
9.5 
9.0 
9.0 
9.5 


10.0 

11.0 

7.9 

7.5 

9.9 


10.8 
12.8 
12.7 


6.0 
6.2 
6.6 
6.2 
5.2 


13.2 
13.2 
12.8 
13.1 
13.8 


18.8 
15.7 
16.0 
15.9 
15.4 

15.0 
13.0 
11.0 
10.5 


2.4 

2.5 
2.5 
2.7 
2.5 

2.8 


2.7 
8.1 
2.0 
1.9 
1.8 

1.5 
1.1 
1.0 
1.1 
1.8 
1.8 


6.1 
5.6 
4.0 
8.8 
5.0 


5.5 
6.5 
6.5 


8.0 
3.1 
3.3 
8.1 
2.6 


7.1 
7.1 
6.9 
7.0 
7.2 


7.5 

8.5 
8.7 
8.7 
8.3 

8.1 
7.0 
6.9 
5.7 


5.4 
5.1 
4.9 
4.9 
5.1 


Great 
tropic 

(Gf). 


I 


HWQ.  ;  L>I'Q. 


feet. 
3.4 
4.5 
3.8 
3.9 
4.6 

4.7 
4.8 
5.1 
4.8 
5.2 


5.0 
5.8 
3.8 
3.7 
3.4 

3.0 
2.2 
2.2 
2.2 
2.3 
8.4 


9.1 
9.8 
7.2 
6.9 
9.0 


9.7 
11.8 
11.3 


5.7 
6.8 
6.1 
6.8 
4.9 


10.4 
10.4 
10.1 
10.3 
10.5 


10.9 
12.4 
12.7 
12.9 
12.1 


12. 
10. 


8.8 
8.4 


8.0 
7.6 
7.2 
7.2 
7.6 


feet. 
1.6 
1.8 
1.7 
1.7 
1.9 


1. 
1. 
2. 
1. 


2.0 


1.9 
2.1 
1.7 
1.6 
1.6 

1.5 
1.2 
1.2 
1.2 
13 
1.6 


2.7 
2.8 
2.4 
2.3 
2.7 


2.8 
3.0 
3.0 


2.1 
2.1 
2.2 
2.1 
1.9 


0.5 
0.6 
0.6 
0.5 
0.5 


0.5 
0.6 
0.6 
0.6 
0.6 

0.5 
0.5 
0.5 
0.5 


0.4 
0.4 
0.4 
0.4 
0.4 


feet. 
0.8 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 


0.4 
0.5 
0.4 
0.4 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 


0.6 
0.6 
0.5 
0.5 
0.6 


0.6 
0.7 
0.7 


0.5 
0.5 
0.5 
0.5 
0.4 


0.9 
0.9 
0.9 
0.9 
0.9 


1.0 
1.0 
1.0 
1.1 
1.0 

1.0 
0.9 
0.8 
0.8 


0.8 
0.8 
0.7 
0.7 
0.8 


Tropic 
HW 

inter- 
val. 


h.  m. 


28  22 


Tropic   Predic 
range,     tions. 


Mean  sea  level 
above  plane  of— 

r-  Varia- 
tion of 
„      ,    the  com- 
Tronic     pa«. 


feet. 
1.6 
1.8 
1.7 
1.7 
1.9 

1.9 
1.9 
2.0 
1.9 
2.0 


2.0 
2.1 

1:7 

1.6  ; 

1 

1.5  I 

1.2  I 

1.2 

1.2 

1.3 

1.6 


2.7 
2.8 
2.4 
2.8 
2.7 


2.8 
3.1 
3.1 


2.1 
2.1 
2.2 
2.1 
1.9 


1.1 
1.1 
1.0 
1.1 
1.1 


1.1 
1.2 
1.2 
1.2 
1.1 

1.1 
1.1 
1.0 
1.0 


0.9 
0.9 
0.9 
0.9 
0.9 


feet. 
1.8 
2.4 
2.0 
2.0 
2.4 

2.4 
2.5 
2.7 
2.5 

2.8 


2.6 
3.1 
2.0 
1.9 

1.8 

1.5 
1.0 
1.0 
1.0 
1.2 
1.8 


5.0 
5.6 
4.0 
3.8 
6.0 


6.4 
6.4 
6.4 


8.0 
8.1 
3.2 
8.1 
2.6 


6.6 
6.6 
6.4 
6.6 
6.6 


6.9 

7.8 
8.0 
8.0 
7.7 

7.5 
6.5 
5.6 
5.2 


5.0 

4.8 
4.6 
4.6 

4.8 


feet. 
1.0 
1.9 
1.6 
1.7 
2.0 

2.0 
2.0 
2.2 
2.0 
2.3 


2.3 
2.5' 
1.6 
1.6 

1.5 


4.1 
4.6 
8.2 
3.0 
4.0 


4.4 
6.2 
5.1 


2.4 
2.6 
2.6 
2.5 
2.1 


6.8 
5.8 
5.2 
5.3 
5.4 


5.6 
6.4 
6.4 
6.6 
6.2 

6.0 
5.8 
4.4 
4.2 


4.0 
8.8 
8.6 
3.6 
3.8 


East. 

o 

11.5 
11.5 
11.0 
11.0 
10.5 

10.5 
10.0 
10.0 
10.0 
9.5 


10.0 
10.0 
10.5 
10.0 
10.0 

9.5 
9.5 
9.0 
9.0 

8.5 
8.5 


7.5 
7.5 
7.6 
7.0 
7.0 


7.0 
7.0 
6.5 


8.0 
8.0 
8.0 
8.0 
8.0 


6.5 
6.0 
6.0 
5.5 
5.0 


6.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.5 
6.0 
6.0 


6.0 
6.0 
6.0 
6.0 
6.0 
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TABLE  3.— TIDAL  DIFFERENCES 


1 
2 


3 


4 

6 
6 


7 
8 
9 


10 
11 
12 
13 

14 
15 
16 
17 
18 
19 


20 
21 
22 
28 
24 

26 
26 
27 
28 


29 
30 
31 
32 

sa 

34 
36 
86 
37 

38 

39 
40 


41 
42 
43 


44 

45 
46 

47 


Station. 


NORTH  AMERICA  (Wwt 
Co  ACT) —Continued. 

NICARAGUA — continued. 

Westcoatt. 


Port  San  Juan  del  Sur. 
Corlnto  Harbor 


Geographic  position. 


HONDURAS— continued. 

West  coast, 
Amapala 

SALVADOR. 

Port  la  Union 

Libertad 

AciQutla  Bay 

OUATBHALA— continued. 

West  coast. 

San  Jose 

Champerico 

SoconuBCo  Bar 

M  EXico — continued . 

West  coast.  • 

LaPuerta 

Salina  Onus 

Port  Sacrificios 

Maldonado 

Acapulco 

Port  Bihuatanejo 

Manzanillo 

Chamela  or  Perula  Bay 

San  Bias 

Mazatlan 

QvJI^  qf  OaJtffomia. 

Altata,  Ouliacan  River 

San  Lorenzo  Channel 

La  Pas  Harbor 

San  Lucas  Bav 

Ouaymas  Harbor 

Santa  Teresa  Bay 

Puerto  Refugio 

TepocaBay 

Colorado  River  Entrance 

Lower  Oalifomia^  outer  coast. 

San  Jose  del  Cabo 

Pequefia  Bay,  Santa  Margarite  I 

Magdalena  Bay 

San  Juanico  Bay 

Abreojofl  Pt.,  Ballenas  Bay 

San  Bartolom^  Bay 

Cerros  Island 

Playa  Maria  Bay 

RosarioBay 

San  QuentlnBay 

ColnettBay 

Ensenada,  Todos  Santos  Bay 

CALIFORNIA. 

San  Diego  Bar 

3an  Dieoo,  La  Playa 

Ban  Juan  Capistrano 

San  Pedro  Channel. 

Newport  Landing 

Anaheim  Landing 

San  Pedro 

Santa  Monica 


North. 

O      I 

11  15 

12  28 


13  20 


13  20 
13  29 
13  34 


13  66 

14  17 
16  05 


15  57 

16  10 
16  41 
16  88 

16  62 

17  36 
19  03 
19  32 
21  29 
28  11 


24  88 
24  22 
24  20 
27  14 

27  66 

28  26 

29  83 

80  16 

81  45 


28  03 
24  24 
24  84 
26  16 

26  43 

27  40 

28  12 

28  65 

29  54 
80  25 

80  57 
31  61 


32  40 

32  42 

33  27 


33  38 
33  43 

33  43 

34  01 


Longitude. 


Arc. 


Time. 


WaA. 


a*)  63 
87  12 


87  84 


87  61 
89  19 
89  60 


90  49 

91  66 

92  64 


98  48 
96  12 
96  14 

98  46 

99  56 

101  82 
104  21 
106  07 
106  17 
106  27 


107  68 
110  20 
110  22 
112  13 
110  61 

112  62 
118  86 
112  60 
114  48 


109  42 

111  49 

112  09 
112  28 
118  84 

114  61 
116  14 
114  48 
116  48 
116  64 

116  16 
116  86 


117  14 
117  14 
117  48 


117  64 

118  06 
118  16 
118  30 


h.iii, 
544 
6  49 


5  60 


6  61 
5  57 
669 


608 
606 
6  12 


6  16 
6  21 
625 
6  36 

640 
6  46 
6  67 


7 
7 
7 


7 
7 
7 
7 
7 


00 
01 
06 


12 
21 
21 
29 
28 


7  81 
7  84 
7  81 
7  89 


7 
7 
7 
7 
7 

7 
7 
7 
7 

7 

7 
7 


19 
27 
29 
80 
84 

89 
41 
89 
48 
44 

46 
46 


7  49 
7  49 
7  61 


7  62 
7  52 
7  68 
7  54 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


jPage. 


Panama 
Panama 


Panama 

Panama 
Panama 
Panama 


Panama 
Panama 
Panama 


Panama.. 
Panama . . 
Panama.. 
Panama . . 

Panama . . 
San  Diego 
San  Diego 
San  Diego 
San  Diego 
San  Diego 

San  Diego 
San  Diego 
San  Di^o 
San  Diego 
San  Diego 

San  Diego 
San  Diego 
San  Diego 
San  Diego 

San  Diego 
San  Diego 
San  Diego 
Eodiak... 
Kodiak... 

Kodiak... 
San  Diego 
San  Diego 
San  Diego 
San  Diego 

San  Diego 
San  Diego 

San  Diego 
San  Diego 
San  Diego 

San  Diego 
San  Diego 
San  Diego 
San  Diego 


139 
189 


139 
189 
189 


189 
189 
139 
189 

139 
143 
148 
148 
143 
148 


143 
148 
148 
148 
148 

148 
148 
148 
148 


148 
148 
148 
168 
163 

168 
143 
148 
148 
143 

148 
148 


148 
143 
148 


148 
148 
148 
143 


189 
188 
139 


I 


Time. 


HW. 


LW. 


Local  iimt. 


h.  ffi. 
+0  01 
-0  04 


189   +0  01 


+0  16 
+0  06 
-0  04 


-0  08 
-0  08 
-0  08 


-0 
-0 
-0 
-0 


08 
06 
08 
18 


-0  18 
-0  89 
-0  22 
-0  22 
-0  21 
-0  14 


+0  46 
+0  18 
+0  18 
+1 
+2 


68 
08 


+2  28 
+8  28 
+4  23 
+6  19 


h.  fn. 
-0  01 
-0  06 


-0  01 


+0  15 
+0  06 
-0  06 


-0  10 
-0  10 
-0  10 


-0  10 
-0  10 
-0  10 
-0  14 


-0 
-0 
-0 
-0 
-0 
-0 


20 
39 
22 
24 
25 
19 


+0  49 
+0  18 
+0  24 
+2  00 

+2  16 

+2  87 
+8  88 
+4  84 
+6  81 


0  46  -0  60 

1  11  -1  17 
1  04  -1  07 

-4  26  -4  21 

-3  66  -8  60 

-8  66  -4  01 

-0  16  -0  27 

-0  06  -0  16 

-0  02  -0  18 

+0  02  -0  09 

+0  06  -0  04 

+0  09  -0  03 

Timemerid/knn 

IftP  W. 


-0  08 

000 

+0  06 


+0  16 
+0  14 
+0  08 
+0  10 


-0  18 

000 

-0  08 


+0  07 
+0  02 
-0  08 
+0  02 


Height 


Ratio  I 

of 
rang«sL 


HW. 


LW. 


Jtfean  huw 
WaUrSprings, 


JetL 

-6.4 

-6.0 


feet. 

-0.6 

-0.6 


-4.4     -0,6 


-5.0 
-6.4 

-6.8 


-0.6 
-0.6 
-0.6 


-  6,2    -  0.8 

-  6.8   -  0.8 

-  7.2  I-  0.8 


Mean  Lower 
Low  Water. 


■  8.2 

-  8.6 

-  9.4 
-10.9 

-12.6 
2.8 

-  2.5 

-  2.8 

-  1.8 

-  L6 


0.0 
0.6 
0.4 
0.9 
0.7 


h 


L4 
\.A 
L4 
L5 

1.6 
0.6 
0.5 
0.5 
0.4 
0.4 


0.2 
0.3 
0.2 
0.8 
0.S 


+  4.0        0.0 
+  4.4  ,      0.0 

+  8.4   +  0.4 
+18.6   +  0.8 


1+ 


LO 
0.2 
0.8 
4.0 
3.2 

2.2 
2.4 
2.8 
LI 
0.1 

0.7 
0.0 


+  0.1 

UO 

-  0.1 


-  0.4 

+  0.1 

+  0.8 

0.0 


+ 
+ 
+ 


0.4 
0.0 
0.3 
LO 
1.0 

LO 
0.2 
0.2 
0.1 
0.0 

0.1 
0.0 


0.0 

ao 

OlO 


0.1 
0.0 
0.0 
0.0 


I 


a63 
a66 


0.t& 


0.66 
0.63 

o.a' 


o.s« 

0.53 
0.50 


0.47 
0.44 
0.37 

0-25 

0.13 
0.45 
0.47 
0.52 
0.6(1 
0.6$ 


L05 

aM 
a^ 

2.ce 

2.12 
3.09 
5.65 


1.05 
1.02 

a  57 
a6s 

as4 

L54 
1.49 

La6 
a97 

1.15 

a99 


1.02 
1.00 

as: 


a% 

1.02 

i.er 

1.00 
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1 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

• 

Mean. 

Tropic. 

Mean 

(MnJ. 

Spring 

(Sg). 

1 

Neap 

(Np). 

Great 
tropic 

(Qc). 

1 

HWQ. 

LWQ. 

Tropic 
HW    1  Tropic 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

inter-  i 
val.    ' 

range.  ] 

i 

1 

1 

Eoisi. 

1 
2 

1 
1 

h.  m. 
800 
256 

h.  m. 
9  12 
908 

h,  m. 
264a 
2  49a 

h.  tn. 
9  17a 
9  18a 

feet* 
7.9 
8.3 

feet. 
10.0 
10.6 

feet. 
6.4 
5.7 

feet. 
8.0 
8.4 

feet. 
0.4 
0.5 

feet. 
0.8 
0.8 

h.  m. 

feet. 
0.9 
1.0 

feel. 
6.0 
6.2 

feet. 
4.0 
4.2 

o 

6.0 
6.0 

3 

800 

9  12 

264a 

9  17a 

8.7 

11.0 

6.9 

8.8 

0.6 

0.8 

1.0 

5.5 

4.4 

6.0 

1     4 

3  15 
306 
2  55 

928 
9  18 
9  08 

309a 
2  69a 
2  49a 

9  83a 
928a 
9  13a 

8.8 
7.9 
7.6 

10.5 

10.0 

9.5 

5.7 
5.4 

5.1 

8.4 
8.0 
7.6 

0.6 
0.4 
0.4 

0.8 
0.8 
0.8 

•    •   •   «    •!•   •  • 

1.0 
0.9 
0.9 

6.2 
5.0 

4.8 

4.2 
4.0 
8.8 

6.0 
6.0 
6.0 

7 
8 
9 

260 
260 
260 

902 
902 
902 

248a 
2  4Sa 
243a 

9  07a 
9  07a 
9  07a 

■ 

7.1 
6.7 
6.3 

9.0 
8.5 
8.0 

4.9 
4.6 
4.8 

7.2 
6.8 
6.4 

0.4 
0.4 
0.4 

0.7 
0.7 
0.7 

0.9 
0.9 
0.8 

1 

4.6 
4.2 
4.0 

8.6 
8.4 
8.2 

6.0 
6.6 
6.5 

10 

11 
12 
13 

260 
2  60 
2  60 
246 

9  02 
9  02 
9  02 

8  68 

2  43a 
2  42a 
2  42a 
2  35a 

908a 
908a 
908a 
9  06a 

6.9 
6.5 
4.7 
8.2 

7.6 
7.0 
6.0 
4.0 

4.0 
8.8 
3.2 
2.2 

6.0 
6.6 
4.8 
8.8 

0.4 
0.4 
0.3 

e.8 

0.7 
0.7 
0.6 
0.5 

0.8 
0.8 
0.7 
0.6 

8.2 
8.0 
2.6 
1.8 

3.0 
2.8 
2.4 
1.7 

6.5 
6.5 
6.6 
7.0 

14 
15 
16 
17 
18 
19 

2  40 

8  50 

9  07 
9  07 
9  08 
9  08 

8  52 
2  38 
2  54 
2  53 
2  52 
2  51 

2  27a 
9  10a 
960a 
9  26a 
900a 
8  16a 

9  03a 
2  896 

2  546 
8006 
8  106 

3  206 

1.6 
1.7 
1.8 
2,0 
2.8 
2.6 

2.0 
2.0 
1.9 
2.6 
8.2 
8.8 

1.1 
0.9 
1.3 
1.1 
1.0 
0.9 

1.6 
2.4 
2.8 
8.2 
8.3 
8.6 

0.2 
0.5 
0.8 
0.7 
0.9 
1.1 

0.4 
1.3 
1.5 
1.6 
1.7 
1.9 

***6  62* 

0.4 
1.5 
1.7 
1.8 
2.0 
2.2 

0.9 
1.2 
1.4 
1.6 
1.8 
1.9 

0.9 
1.8 
1.6 
1.7 
1.8 
1.9 

7.0 
7.5 
7.5 
8.0 
8.0 
9.0 

'  20 

1  21 

1  22 

23 

24 

10  07 
9  35 
9  40 

11  15 
11  30 

8  59 
828 
8  34 
5  10 
526 

9  26a 

8  51a 

8  67a 

10  27a 

10  46a 

4  226 
3  626 
8586 

5  376 
5  616 

4.0 
8.6 
8.7 
8.2 
8.4 

5.8 
5.8 
6.4 
4.7 
6.0 

1.4 
1.2 
1.3 
1.1 
1.2 

5.1 
4.7 
4.8 
4.2 
4.4 

1.4 
1.8 
1.3 
1.2 
1.8 

2.8 
2.2 
2.2 
2.1 
2.1 

2.7 
2.6 
2.6 
2.5 
2.5 

2.8 
2.5 
2.6 
2.3 
2.4 

2.8 
2.6 
2.6 
2.8 
2.4 

9.5 

9.5 

9.5 

11.0 

11.0 

•25 
26 
27 

28 

11  50 

0  25 

1  20 

2  15 

5  47 
648 
7  44 
840 

11  20a 
—0  046 

0  666 

1  676 

6  046 

7  046 

7  586 
8606 

7.7 

8.1 

11.8 

21.6 

11.2 
11.8 
17.2 
81.5 

2.6 
2.8 
4.0 
7.8 

9.8 

9.7 

18.8 

24.2 

1.9 
2.0 
2.4 
3.2 

8.2 
8.8 
4.0 
6.3 

3.8 
8.9 
4,7 
6.4 

4.9 

5.1 

7.3 

12.6 

4.9 
■5.1 

7.2 
12.5 

11.5 

1        11.6 

12.0 

12.6 

•29 

,  :30 

31 

3:^ 

8  36 

1      8  17 

8  25 

8  29 

9  00 

2  20 

1  69 

2  12 
2  17 
2  48 

7  66a 
7  81a 

7  49a 

8  10a 

8  48a' 

2  576 
2  296 
2  456 

2  336 

3  016 

8.1 
4.0 
8.8 
8.9 

4.7 

4.6 
.  6.8 
6.5 
5.7 
6.7 

1.2 
2.4 
1.5 
1.6 
2.3 

4.1 
6.1 
6.0 
4.2 
4.9 

1.6 
1.9 
1.8 
0.9 
0.9 

1.8 
2.9 
2.0 
1.1 
0.8 

""b'(A 
504 
6  01 

2.5 
8.6 
2.8 
1.4 
1.2 

2.2 
8.0 
2.6 
2.8 
2.7 

2.1 
3.2 
2.6 
2.1 
2.4 

9.0 
10.0 
10.0 
10.5 
10.5 

34 
35 
:i6 
37 

9  00 
1      905 
9  15 
9  19 
923 

2  87 
242 
268 
266 
800 

8  49a 
8  28a 
8  37a 
838a 
8  40a 

2  486 
8066 
8  186 
8  286 
8  806 

6.8 
5.9 
6.7 
4.8 
8.7 

8.2 
7.8 
7.6 
6.4 
4.9 

2.8 
3.5 
8.4 
2.9 
2.2 

6.0 
8.4 
8.1 
7.0 
6.6 

1.0 
2.8 
2.3 
2.1 
1.8 

0.9 
8.6 
8.6 
8.2 
2.8 

1.8 
4.3 
4.3 
8.9 
3.4 

8.2 
4.2 

4.1 
3.5 
2.8 

4.0 
4.6 
4.3 
8.7 
3.0 

11.0 
11.5 
11.5 
12.0 
12.0 

39 
40 

9  27 
928 

806 
306 

844a 
848a 

8886 
8  406 

4.4 
8.8 

6.8 
5.0 

2.6 
2.2 

6.5 
6.7 

2.0 
1.8 

8.1 

2.8 

3.7 
3.4 

3.8 
2.9 

3.6 
8.1 

12. 5 

12.5 

1 

141 
42 
43 

9  29 

982 

>      9  42 

807 
8  20 
8  21 

8  46a 
8  48a 
8  65a 

8  486 

3  556 
8  516 

8.9 
8.8 
8.7 

6.2 
6.1 
4.9 

2.8 
2.3 
2.2 

5.9 
5.9 
6.6 

1.9 
2.2 

1.8 

2.9 
2.7 
2.8 

"'bbl' 

8.5 
8.6 
8.4 

8.0 
2.9 
2.9 

8.2 
8.1 
3.0 

13.5 
13.5 
14.0 

!44 
45 
46 
47 

945 
9  43 
9  36 
987 

8  24 
8  19 
8  13 
8  17 

8  57a 
8  67o 
8  51a 
8  58a 

8566 
8  496 
8  426 
8  456 

8.5 
3.9 

4.1 
3.8 

4.7 
6.2 
5.6 
6.1 

2.1 
2.3 
2.5 
2.3 

6.4 
6.9 
6.2 
5.9 

1.8 
1.9 
1.9 
1.9 

9 

2.7 
2.9 
8.0 
2.9 

8.8 
8.6 
8.6 
8.6 

2.7 
8.0 
8.1 
2.9 

2.9 
3.2 
3.3 
3.1 

14.0 
14.6 
14.5 
14.5 
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TABLE  3.— TIDAL  DIFFERENCES. 


S 


1 

2 
3 
4 


6 
6 
7 

8 


9 
10 
11 
12 
13 

14 
16 
16 
17 
18 
19 


20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
81 
32 
83 
34 

86 
86 
37 
38 


39 
40 
41 
42 
48 


44 
45 
46 
47 


48 
49 
50 


51 
52 
53 


Geographic  position. ' 


Standard  port  for        | 
reference. 


Tidal  differences. 


Station. 


Longitude. 


Tjiti- 
tudc. 


Arc.      Time. 


NORTH  AMERICA  (West 
Coast  )— Continued . 

CA  LI  FORX I  A— continued . 

Snnta  Barbara  Channel, 

Hueneme  Light 

San  Buenaventura 

Santa  Barbara  Light 

Gavlota 

Santa  Barbara  Idanda. 

Santa  Catalina  Harbor.  Catalina  I 

Corral  Harbor,  San  Nicholas  I 

Prisoner  Harbor.  Hantti  Cruz  I 

Cuyler  Harbor,  San  Miguel  I 


ChUer  coaeL 

Lompoc  Landing , 

Point  Sal , 

San  LuIm  Obispo 

Morro,  Morro  Bay , 

Cayucos.  Estero  Bay  . . , 


^orth, 

o      / 

34  ( 
34  lt» 
34  -24 
34  2H 


W€«t. 


83 
38 
34 
34 


2<i 
17 
01 
03 


San  Simeon • 

Monterey  HartK)r  Light , 

Santa  Cruz  Harbor  I^ght , 

Half  Moon  Bay , 

Southeast  Farallon  Light 

San  Francisco  Bar 


34  44 
84  54 

35  11 
35  21 
35  27 

a5  39 
86  37 


36 
37 
37 


57 
30 
42 


37  46 


San  Francisco  Bay,  S.  portion. 


San  Francisco  Entr.,  Fort  Point .  37  49 

Presidio 37  4S 

Alcatiaz  Light 37  49 

San  Franciwo,  North  Beach 37  48 

San  Francisco,  Mission  street 37  48 

Goat  Island  (Verba  Buena  Light)..  37  4H 

Oakland 37  48 

Alameda 37  46 

Point  Avisadero 37  44 

Roberts  Landing 37  41 

Mt.  Eden,  Mt.  Eden  Slough i  37  37 

L'nion  (Mty,  Union  City  Creek |  37  36 

San  Mateo  Point '  87  8.^ 

Guano  Island !  37  84 

Coyote  Bill  Creek  Entrance 37  34 


Johnsons  Land*?,  Coyote  Hill  Creek 

Redwood  City  (Treek  Entrance 

Mayhews  Landing,  Newark  Slough. 
Ravenswood 


.San  Francisco  Bay,  N.  portion. 


Sausalito 

Angel  Island 

West  Berkeley 

I*oint  San  Quentin  . 
The  Brothers  Light. 


San  Pablo  Bay. 


McNears  Landing / . . 

Point  WilK)n 

PeUriuma  [*oint 

Sonoma  Creek  Entrance. 


Karquims  Strait. 


Mare  Island  Light. 

Wheatport 

Benicia 


Suitun  Bay. 


.Seal  Bluff 

Suisun  Creek  Entrance 

Antioch,  San  Joaquin  River. 


87  61 
37  51 
37  62 
37  56 
37  58 


37  59 

38  01 
38  06 
38  09 


38  04 
38  08 
88  08 


88  08 
88  07 
38  01 


122  29 
122  26 
122  18 
122  29 
122  26 


119  13 
119  17 

119  43 

120  14 


lis  29 
119  31 

119  41 

120  21 


120  37 
120  40 
120  44 
120  50 

120  56 

121  11 

121  52 

122  02 

122  27 

123  UU 
122  38 


122  29 
1-22  27 
122  25 
122  24 
122  24 

122  22 

122  18 
122  IH  I 
122  21  I 
122  10  ' 

122  08 
122  06 
122  19 
122  16 
122  08 


37  84  '  122  05 
37  81  I  122  12 
37  82  I  122  04  ' 
37  28  I  122  06  ; 


122  27 
122  19  , 
122  29  ' 
122  24 


122  16 
122  13 
122  06 


122  08 
122  04 
12L  49 


h. 
7 
7 
7 

8 


m. 
57 
57 
59 
01 


7  h\ 

7  .'>K 

7  .59 

8  01 


8  02 
8  03 
8  03 
8  03 
8  04 


8 
8 
8 
8 
8 
8 


8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 


8  08 
8  09 
8  08 
8  08 


8 
8 
8 
8 
8 


10 
10 
09 
10 
10 


8  10 
8  09 
8  10 
8  10 


809 
809 
809 


808 
8  08 
807 


05 
07 
08 
10 
12 
11 


10 
10 
10 
10 
10 

09 
09 
09 
09 
09 

09 
08 
09 
09 
09 


Time. 


Nan:o. 


Page. 

HW. 


San  Diego 
San  Diego 


I 


148 

143 


San  Diego i    143 

San  Diego ,    143 


San  I)iegj> 143 

San  Diego 143 

San  Diego 143 

San  Diego 143 


.San  Diego 143 

San  Diego 143 

San  Diego 143 

San  Diego 148 

San  Diego 148 

San  Diego 148 

San  Francisco  Ent  147 

San  Francisco  Ent  147 

San  Francisco  Ent  147 

San  Francisco  En t  147 

San  Francisco  Ent  ■  147 


San  Francisco  Ent  |  147 

SanFranciwioEnl'  147 

San  Franciwo  Ent  147 

San  Francisco  En  I  147 

San  Francisco  Ent  147 

San  Francisco  Ent  147 

San  Francisco  Ent  147 

San  Francisco  Ent  147 

San  Francisco  Ent  1 47 

San  Francis(*o  Ent ,  147 

SanFrancLscoEnt'  147  j 

San  Francisco  Ent  147  I 

San  Fran(!isco  Ent  147 

San  Francisco  Ent ,  147 

San  Francisco  Ent '  147  ' 

San  Francisco  Ent,  147  ' 

San  Fran ciwo  Ent  147  i 

San  Francist^o  Ent  147 

San  Francisco  Ent  147 


San  Francisco  Ent  147 

San  Francisco  Ent  147 

San  Francisco  Ent  I  147 

San  Francisco  Ent  147 

San  Francisco  Ent  147 


San  Francisco  Ent '  147 

San  Francisco  En  t  14  7 

San  Francisco  Ent  147 

San  Francisco  Ent  147 


San  Francisco  Ent  147 
San  Francisco  Ent  147 
San  Francisco  En  t     147 


San  Francisco  Ent  147 
San  Francisco  Ent  147 
San  Francisco  Ent     147 


LW. 


Time  meridian^ 
lifP  W. 


h.  m. 

+0  08 
+  0  29 
+0  18 
+  0  14 


+  1  03 
0  03 

+0  m 

-1-0  03 


-0 
-4-0 


86 
44 


+0  PQ 


+1 

+  1 


13 
16 

+1  23 
-0  59 
-0  47 
-0  51 
-0  57 
-0  01 


0  00 

-f  0  04 

•-0  11 

+0  26 

-f  0  28 

+0  28 
-hO  31 
-1-0  40 
-i-O  32 
+0  50 


+  1 

+1 


18 
39 


+0  45 
+0  48 
+  1  00 

+  1  24 
+0  66 

+1  14 
+0  67 


Height. 


HW. 


LW 


+0  05 
+0  16 
+0  45 

+0  58 
+1  01 

+0  19  1 
.    '+0  82 
+0  61 
+1  03 

+1  06 

+1  02 
+1  40 
+1  06 
+1  22 

+1  04 
+1  69 
+1  82 

+1  48 

+160 
+165 

+3  20 

+2  11 
+2  19 
+2  44 

+2  27 
+2  89 
+8  54 

+8  05 
+8  17 
+4  68 

Menu  Loitrr 
L/tw  Water. 


h.  m, 
+0  03 
+0  09 
+0  Of* 
+0  08 


+0  ."VS 
-0  07 
-0  04 
-0  06 


+0  38 
+0  47 
+0  59 

+  1  19 
+  1  22 

+  1  81 
-0  42 
-0  38 
-0  39 
-0  36 
-0  07 


0  00 
+0  04 
+0  18 
-•-0  29 
+0  31 

+0  33 
+0  38 
+0  56 
+0  40 

+  1  06 

+  1  44 

+2  07 
+0  56 
+  1  10 

+1  16 

I 

+1  46  ' 
+1  11 
+1  40 
+1  22  ! 


frft. 

-0.2 

-0.2 

0.2 

-0.2 


0.0 

0.2 

-0.2 

■0.2 


-0.2 

-  -0. 2 

-0.2 

0.2 

0.0 

0.0 
+0.4 
+0.8 
+0.3 

0.0 
-0.1 


0.0 
+0.2 
-0.1 

0.0 
+0.6 

+0.4 
+0.9 
+0.8 
+1.1 
-0.4 

+0.6 
-L3 

+L7 
+2.4 
+2.4 

+2.9 
+2.8 
+2.6 
+2.6 


-0.8 
-0.4 
+0.7 
+0.6 
+0.6 


+0.4 
+1.2 
+0.9 
+0.9 


+1.2 
+1.2 
+1.2 


+1.4 
+L2 
+0.3 


+0. 
+0. 
+0. 


+0.3 


-0.2 

-0.1 

0.0 

0.0 

+0.1 


+0.1 

+0.2 

0.0 

0.0 


+a2 
+a2 
+a2 


+a2 

+0.2 
0.0 


Ratio 
of 


feet. 

-0.1 

-0.1 

0.0 

0.0 


0.0 
-0.1 
-0.1 
-0.1 


0.0 

0.0 

-0.1 

-0.1 

0.0 

0.0 
-0.1 
-t-0.2 
0.0 
0.0 
0.0 


0.0 

+0.1 

0.0 

0.0 

+0.1 

+0.1 

0.0 

+0.2 

-rO.2 

0.0 

+0.2 
-0.2 
+0.2 
+0.4 
+0.4 


0.  cfT 

0.  71 
0.  L  1 
U- 1*  I 


l.'Pt 


0.  'M 

0.  y* 
o.  y: 
o.  'J- 

n«< 

l.u. 
i.<^ 

1.17 
l.t». 

0.^' 


I.IH' 
I.IK. 

0.  '.«*' 
l.m' 

i.n 

l.U* 

1.2--' 
1.17 
1.2.=^ 

O.hy 
1.11 

1.3^ 
1..M 
1.54 

1.6^ 
1.65 
l.h3 
1.6S 


0.96 
O.fti 
1.17 
1.11 
1.14 


l.tfi 
1.27 
1.22 
1.22 


1.27 
1.27 
1.27 


1.3S 

i.r 

l.W 


AND  TIDAL  CONSTANTS. 


383 


Interval. 

Range  of  tide. 

Tropic  diurnal 
Inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 

• 

s 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 
tropic 

(Gc). 

• 

HWQ. 

LWQ. 

Tropic 

HW 

inler- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

3 

HWI. 

•LWI. 

HHWI. 

LLWI. 

val. 

; 

• 

East. 

h.  m. 

A.  m. 

A.  m. 

/(.  in. 

feet. 

feet. 

/€€t 

feet. 

feet. 

feet. 

h.  m. 

feet. 

feet. 

feet. 

o 

!    1 

9  32 

8  15 

8  45a 

8  456 

3.7 

4.9 

2.2 

5.6 

1.8 

2.8 

8.4 

2.8 

3.0 

15.0 

2 

953 

8  21 

906a 

3  516 

3.7 

4.9 

2.2 

5.6 

1.8 

2,8    

3.4 

2.8 

3.0 

15.0 

3 

9  37 

8  15 

8  49a 

3  466 

8.6 

4.8 

2.2 

5.5 

1.8 

2.8 

8.4 

2.8 

3.0 

15.0 

4 

9  34 

3  16 

846a 

8  476 

8.6 

4.8 

2.2 

5.5 

1.8 

2.8 

3.4 

2.8 

8.0 

15.0 

5 

928 

8  06 

8  41a 

8886 

8.8 

5.1 

2.3 

5.9 

1.9 

2.9 

•■••■•■■ 

3.5 

2.9 

8.1 

14.0 

6 

9  20 

3  04 

8  33a 

3  846 

8.7 

4.9 

2.2 

5.6 

1.8 

2.8  ! 

8.4 

2.8 

8.0 

14.5 

7 

9  29 

806 

8  42a 

8  866 

8.7 

4.9 

2.2 

5.6 

1.8 

2.8    

8.4 

2.8 

3.0 

15.0 

8 

9  23 

3  02 

886a 

8  826 

8.7 

4.9 

2.2 

5.6 

1.8 

2.8 

3.4 

2.8 

8.0 

15.0 

9 

955 

8  45 

9  07a 

4  166 

3.6 

4.8 

2.2 

5.5 

1.8 

2.8 

3.4 

2.8 

8.0 

15.0 

10 

10  02 

3  53 

9  14a 

4  246 

8.6 

4.8 

2.2 

5.5 

1.8 

2.8 

8.4 

2.8 

8.0 

15.5 

11 

10  17 

405 

980a 

4  856 

3.7 

4.9 

2.2 

5.6 

1.8 

2.8 

3.4 

2.8 

8.0 

15.5 

12 

10  31 

4  '25 

9  44a 

4  556 

8.7 

4.9 

2.2 

5.6 

1.8 

2.8 

* 

8.4 

2.8 

8.0 

15.5 

13 

10  33 

4  27 

9  46a 

4  576 

3.8 

5.1 

2.3 

6.8 

1.9 

2.9 

3.5 

2.9 

3.1 

15.5 

14 

10  38 

4  34 

9  52a 

5  046 

4.0 

5.3 

2.4 

6.1 

1.9 

2.9 

8.6 

8.0 

8.2 

16.0 

.  lo 

10  43 

4  24 

9  43a 

4  480 

4.0 

4.8 

3.1 

6.8 

1.5 

4.0 

4.3 

3.4 

8.9 

16.5 

1  16 

10  54 

4  27 

9  57a 

4  456 

4.3 

5.2 

3.3 

7.1 

1.5 

4.1 

4.4 

3.6 

4.1 

16.5 

1  17 

10  48 

4  24 

9  48a 

4  436 

3.9 

4.7 

8.0 

6.6 

1.4 

8.9 

4.2 

3.3 

3.8 

17.0 

IH 

10  40 

4  25 

9  88a 

4  456 

3.7 

4.5 

2.9 

'6.8 

1.4 

3.8 

4.1 

3.2 

3.6 

17.0 

19 

11  87 

4  55 

10  85a 

5  166 

3.5 

4.2 

2.7 

6.1 

1.4 

3.7 

4.0 

8.1 

8.5 

17.0 

20 

11  39 

508 

10  84a 

5  276 

8.7 

4.5 

2.9 

6.2 

1.8 

'  3.7 

6  40 

4.0 

8.2 

8.6 

17.0 

1  21 

11  48 

5  07 

10  40a 

5  276 

8.8 

4.6 

2.9 

6.5 

1.4 

3.9 

4.2 

3.2 

3.7 

17.0 

22 

11  50 

5  16 

10  46a 

5  876 

8.6 

4.4 

2.8 

6.2 

1.4 

8.8 

4.1 

8.1 

3.5 

17.0 

23 

12  05 

5  82 

11  05a 

5  516 

8.7 

4.5 

2.8 

6.3 

1.4 

8.8 

4.1 

3.2 

3.6 

17.0 

24 

12  07 

534 

11  08a 

5536 

4.2 

5.1 

3.2 

7.1 

1.6 

4.0 

4.4 

3.5 

4.1 

17.0 

'  25 

12  08 

687 

1108a 

5566 

4.0 

4.8 

3.1 

6.8 

1.5 

4.0 

4.3 

3.4 

3.9 

17.0 

1  26 

12  11 

6  42 

11  19a 

6026 

4.5 

5.4 

3.6 

7.3 

1.6 

4.0 

4.4 

3.6 

4.2 

17.0 

27 

12  20 

6  00 

11  28a 

6  186 

4.8 

5.2 

3.3 

7.1 

1.6 

4.1 

4.4 

8.6 

4.1 

17.0 

28 

12  12 

5  44 

11  16a 

6026 

4.6 

5.6 

3.5 

7.5 

1.6 

4.2 

4.6 

3.8 

4.4 

17.0 

29 

005 

6  10 

-1  016 

6  816 

3.8 

4.0 

2.5 

6.8 

1.8 

8.6 

3.9 

2.9 

3.2 

17.0 

30 

033 

6  48 

-0  266 

7  076 

il 

5.0 

3.2 

6.8 

1.6 

4.0 

4.8 

3.5 

4.0 

17.0 

31 

055 

7  12 

-0  216 

7  366 

2.5 

8.0 

1.9 

4.6 

1.2 

3.1 

3.4 

2.4 

2.7 

17.0 

32 

000 

600 

-0  536 

6  176 

5.1 

6.2 

3.9 

8.2 

1.6 

4.5 

4.8 

4.1 

4.8 

17.0 

33 

003 

6  14 

-0  476 

6  816 

5.7 

6.9 

4.4 

8.9 

1.8 

4.7 

5.1 

4.5 

5.2 

17.0 

34 

0  15 

620 

-0  356 

6  876 

5.7 

6.9 

4.4 

8.9 

1.8 

4,7 

5.1 

4.5 

5.2 

17.0 

36 

0  40 

650 

-0  086 

7  066 

6.2 

7.5 

4.8 

9.6 

1.8 

4.9 

5.8 

4.8 

5.5 

17.0 

36 

Oil 

6  15 

-0  886 

6  816 

6.1 

7.4 

4.7 

9.4 

1.8 

4.9 

5.3 

4.6 

5.4 

17.0 

37 

080 

6  45 

-0  196 

7026 

6.0 

7.2 

4.6 

9.3 

1.8 

4.8 

5.2 

4.6 

5.4 

17.0 

38 

0  13 

627 

-0  866 

6  446 

6.0 

7.2 

4.6 

9.3 

1.8 

4.8 

5.2 

4.6 

5.4 

17.0 

39 

n  44 

522 

10  45a 

5456 

8.5 

4.2 

2.7 

6.0 

1.5 

8.5 

• 
659 

8.8 

2.9 

8.4 

17.0 

40 

11  55 

5  85 

10  56a 

6  576 

S.4 

4.1 

2.7 

6.9 

1.5 

8.6 

8.8 

2.9 

3.3 

17.0 

41 

000 

5  55 

-0  636 

6  156 

4.8 

5.2 

8.4 

7.1 

1.7 

3.9 

4.3 

8.5 

4.0 

17.0 

42 

0  12 

6  06 

-0  426 

6266 

4.1 

4.9 

8.2 

6.8 

1.6 

8.8 

4.2 

8.4 

3.8 

17.0 

43 

0  1J5 

6  09 

-0  886 

6296 

4.2 

5.0 

8.8 

6.9 

1.6 

8.9 

•••••••• 

4.2 

3.5 

3.9 

17.0 

1 
44 

0  16 

6  07 

-0  806 

6856 

4.0 

4.8 

8.1 

6.8 

1.6 

4.0 

4.3 

3.4 

8.9 

17.5 

1  45 

055 

7  03 

0  046 

7226 

4.7 

5.6 

8.7 

7.6 

1.7 

4.1 

4.5 

3.8 

4.3 

17.5 

46 

0  20 

6  35 

-0  286 

6596 

4.6 

5.4 

8.5 

7.4 

1.7 

4.0 

4.4 

3.6 

4.2 

17.5 

47 

1 

0  36 

6  51 

-0  166 

7  116 

4.5 

5.4 

8.5 

7.4 

1.7 

4.0 

4.4 

3.6 

4.2 

17.5 

48 

1  05 

7  15 

0  106 

7  296 

4.7 

6.6 

8.7 

7.6 

1.7 

4.1 

4.5 

8.8 

4.8 

17.5 

49 

1  10 

7  23 

0  196 

7426 

4.7 

6.6 

8.7 

7.6 

1.7 

4.1 

4.5 

3.8 

4.8 

17.5 

1  50 

1  35 

748 

0  486 

8086 

4,7 

5.6 

8.7 

7.6 

1.7 

4.1 

4.5 

3.8 

4.8 

17.5 

151 

1  48 

8  10 

0586 

8  296 

4.9 

6.9 

8.8 

7.9 

1.8 

4.2 

4.6 

8.9 

4.5 

17.5 

1  52 

1  56 

8  22 

1  046 

8  416 

4.7 

5.6 

8.7 

7.6 

1.7 

4.1 

4.6 

8.8 

4.3 

17.5 

53 

3  11 

9  59 

2  156 

10  206 

8.9 

4.7 

8.0 

6.6 

1.6 

8.7 

4.1 

8.8 

8.7 

17.5 

384 


Tablb  3.— tidal  differences 


Geographic  position. 


a 

9 


1 

2 


8 
4 

5 
6 
7 

8 

9 

10 

11 

12 

18 
14 
15 
16 

17 

18 
19 
20 
21 


22 
23 
24 
26 


26 
27 
28 
29 


30 
81 


32 
83 


34 
35 
36 
87 


38 
39 
40 


41 
42 
43 
44 
45 

46 
47 
48 
49 
60 
61 

■ 


NORTH    AMERICA    (WUT 
Coast  )— Continued . 

CALIFORNIA— continued. 

Sacramento  River. 


Collinsville. 
Sacramento 


Outer  coast 


Drakes  Bay 

Point  Reyes  Light. 

TomalesBay 

Bodent  Ba    

Fort  Ross 


Point  Arena  Light 

Navarro  River  Entrance 

Little  River  Harbor 

Mendocino  Bay 

Fort  Bragg  Landing 


Westport 

Shelter  Cove 

Cape  Mendocino  Bay. 

Eel  River  Bar 

Humboldt  Bay  Bar. . . 


Red  Bluff,  Humboldt  Bay. 
Eureka,  Humboldt  Bay  . . . 
Trinidad  Harbor  Light. . . . 
Crescent  City  Light 


ORBOON. 


ChetkoCove 

Rogue  River 

PortOrford 

Bandon,  CoquiUe  River. 

Cooa  Bay, 

Coos  Bay  Bar 

Empire 

North  Bend 

Marshileld 


North. 

o  / 

88  04 
88  83 


38  01 
38  00 
38  14 

38  18 
88  81 

88  57 

89  12 
89  16 
89  18 

39  26 

89  38 

40  02 
40  26 
40  3H 
40  45 

40  45 

40  48 

41  03 
41  45 


42  03 
42  25 

42  44 

43  07 


43  21 
43  24 
48  25 
43  22 


Longitude. 


Umpqtta  River. 


Bar  at  Entrance *  43  41 

Gardiner 43  44 


Outer  coast. 


Slusla w  River  Entrance I  44  01 

Alseya  Harbor  Entrance '  44  2s 

Yaquina  Bay  and  River. 

Bar  at  Entrance ;  44  37 

Newport 44  38 

Yaquina  City I  44  36 

44  35 


OysterviUe 


Outer  coast 

Nestugga  Bay  Entrance 45  09 

HobsonvlUe,  Tillamook  Bay 46  34 

Nehalem  River  Entrance >....  45  40 


OREGON  AND  WASHINGTON. 

Columbia  River. 


Columbia  River  Bar,  Oreg 

Point  Adams  (Clatsop).  Oreg 
Cape  Disappointment,  WaHh . 

Astoria.  Oreg 

Skeppernawin  Creek,  Or^. . . 


46  13 
46  12 
46  17 
46  11 
46  10 

46  13 
46  14 
46  16 
46  12 
46  11 
Oak  Point,  Wash 46  11 


Tongue  Point,  Oreg 

Marsh  Island  Creek.  Oreg 
Three  Tree  Point,  Wash.. 

Cathlamct.  Wash 

Eagle  Cliff,  Wash. 


West 


121 
121 


61 
80 


122  63 

123  01 

122  68 

123  00 
128  15 

123  44 

123  45 
123  47 
123  47 

123  49 

128  47 

124  08 
124  26 
124  19 
124  15 

124  13 
124  10 
124  09 
124  12 


124  16 
124  25 
124  80 
124  25 


124  21 
124  17 
124  14 
124  13 


124  12  i 
124  06  * 


124  07 
124  06 


124  OTi 
124  04 
124  02 
124  01 


123  59 
1-23  57 
123  66 


124  05 

123  59 

124  03 
123  50 
123  55 

123  46 
1*2:)  35 
123  31 
123  23 
123  12 
123  11 


h.  m. 
807 
8  06 


8  12 
8  12 
8  12 
8  12 
8  18 


8 
8 
8 
8 
8 


16 
15 
16 
16 
15 


Standard  port  for 
reference. 


8  16 
8  16 
8  18 
8  17 
8  17 

8  17 
8  17 
8  17 
8  IT 


8  17 
8  18 
8  18 
8  18 


8  17 
8  17 
8  17 
8  17 


8  17 
8  16 


8  16 
8  16 


8  16 
8  16 
8  16 
8  16 


8  16 
8  16 
8  16 


8  16 
8  16 
8  16 
8  15 
8  16 

8  15 
8  14 
8  14 
8  14 
8  13 
8  13 


Name. 


San  Francisco  Ent 
San  Francisco  Ent 


San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent  i 

Astoria I 

Astoria 


Page. 


Astoria 
Astoria 
Astoria 
Astoria 


Astoria 
Astoria 
Astoria 
Astoria 


Astoria 
Astoria 
Astoria 
Astoria 


Astoria 
Astoria 


161 
151 
151 
151 


151 
151 


Astoria 151 

Astoria '    151 


Astoria 

A.storia 

Astoria 151 

Astoria , . .     151 


151 
151 


Astoria 151 

Astoria '    151 

Astorli 151 


Astoria 151 


Astoria 
Astoria 
Astoria 


1.M 
151 
151 


Astoria 1  151 

Astoria !  151 

Astoria '  151 

Astoria 1,51 

San  Diego 143 

San  Diego 143 

San  Diego 143 


Tidal  differences. 


147 
147 


147 
147 
147 
147 
147 

147 
147 
147 
147 
147 

147 
147 
147 
151 
151 

161  ' 
161 
161 
161 


161 
161 
151 
151 


I 


Time. 


HW. 


LW. 


Time  meridian, 
ItfP  W. 


h.  m. 

+3  21 
+8  08 


-0  04 
-0  14 
+0  23 
-0  18 
-0  81 

-0  58 
-0  66 
-1  04 
-0  59 
-0  84 

-0  84 
-0  43 
-0  81 


-1 
-1 


28 
05 


-U  69 
-0  41 
11 
06 


1 
1 


-0  67 
-0  65 
-1  06 
-1  05 


-0  43 

0  00 

+0  40 

+1  61 


-0  08 
-1-0  14 


-0  80 
-0  3H 


-0  49 
-0  45 
-0  32 
-0  19 


-0  27 
-0  08 
-0  31 


0  29 

-0  09 

-0  17 

000 

-0  02 


+0  19 

-f  0  41 

+1 
4-5 

-1-5  34 
-1-5  49 


03 
12 


h.  fit. 
-^  4  15 
-hl0  24 


+ 
+ 
+ 
+ 


-f 
-«- 
+ 
+ 

+ 


0  16 
007 
0  49 
0  02 
0  11 


87 
88 
41 
84 
08 


0  14 

0  22 
005 

1  46 
1  21 

1  15 
055 
I  29 
1  26 


-  1  15 
-100 

-  1  24 

-  0  66 


-0  61 
-I-  0  01 
-h  0  44 
+  1  19 


-  0  10 
-I-  0  27 


0  16 
0  49 


1  04 
1  08 
0  41 
0  20 


-  0  80 

-  0  18 

-  0  44 


0  31 
0  12 
0  22 
000 
005 

0  30 

0  54 

1  16 

6  11 

7  06 
7  17 


Height. 


Ratio 

;    of 

I  ran^e*. 


HW. 


LW. 


Mean  Lower 
Low  Water. 

feet.      feel. 
-1-0.3  ■      0.0 
-2.6     -0.4 


-1-0.8 
-HO.  6 

0.0 
-»-0.2 

0.0 

-0.3 
-0.1 
+0.4 
+0.1 
+0.3 

+0.4 
+0.4 
+0.8 
-2.1 
-2.2 

-2.1 
-L9 
-L9 
-L8 


2.0 
-2.0 
-L7 
-2.3 


I 


-1.7 

-2.6 

2.4 

-2.1 


L4 
L4 


-L2 
-0.5 


-0.4 

-0.2 

-0,1 

0.0 


-0.5 

0.0 

-0.2 


-0.2 
-0.1 
-0.1 
0.0 
+0.2 

-0.1 
-0.5 
-0.8 
+  1.2 
0.0 
-0.2 


I 


+0.2 
+0.1 

0.0 
+0.1 

0.0 

0.0 
0.0 
+0.1 
0.0 
0.0 

+0.1 
+0.1 
0.0 
-0.2 
—0,2 

-0.2 
-0.2 
-0.2 
-0.2 


-0.2 
-0.2 
-0.2 
-0.2 


-0.2  t 
-0.2  I 
-0.2  I 
-0.2 


-0.1 
0.2 


-0.1 
0,0 


6.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

+0.1 
0.0 

-0.1 


I 


1.06 
0.41 


1.17 
1.14 
1.00 
l-tti 
1.00 

0.92 
0.»4 
l.Oh 
1.03 
1.06 

\.m 
l.»t 
L06 
aTO 
0.68 

0.70 
0.73 
0.73 
0.75 


0.71 
0.71 
0.76 
0-67 


0.76 
0.62 
0.65 
a70 


0.T9 
0l81 


0.83 
0.92 


0.94 
0.97 
0-9^ 
LOO 


0.9t» 
1.00 
0.97 


0. 
0. 
0. 
1. 
1. 


97 

9^ 

OU 


0.»* 

0.92 

l.-2> 
0.9» 
0.97 
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385 


Number. 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

0 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pafls. 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

1 

Tropic . 
HW     Tronic 

Predic- 
tions.' 

Tropic 
LLW. 

HWI. 

Lwr. 

HHWI. 

LLWI. 

inter- 
val. 

range. 

1 

V 

East. 

1 
2 

h.  Tfl. 

2  88 
7  21 

h.  m. 
9  21 
306 

h.  m. 
1  42b 
5  626 

h.  VI, 

9  426 
3  89a 

feet. 
3.9 
1.6 

feet. 
4.7 
1.8 

feet. 
8.0 
1.2 

feet. 
6.6 
8.2 

feet. 
1.6 
1.0 

feet. 
3.7 
2.8 

h.  m. 

feet. 
4.1 
2.6 

feet. 
3.3 
1.6 

feet. 
3.7 
1.8 

o 

17.6 
17.0 

3 
4 
6 
6 
7 

11  33 

11  23 

12  00 
11  19 
11  05 

5  17 
508 
560 
603 
4  49 

10  36a 
10  24a 
10  68a 
10  17a 
10  08a 

6366 
6  276 
6  106 
6  236 
6096 

4.3 
4.2 
8.7 
8.8 
8.7 

5.2 
5.1 
4.6 
4.6 
4.5 

3.8 
8.2 
2.9 
2.9 
2.9 

7.1 
7.1 
6.8 
6.6 
6.8 

1.6 
1.5 
1.4 
1.4 
1.4 

4.1 
4.0 
8.8 
8.9 
8.8 

4.4 
4.4 
4.1 
4.2 
4.1 

8.6 
3.6 
8.2 
8.3 
3.2 

4.1 
4.1 
8.6 
8.7 
8.6 

17.0 
17.0 
17.0 
17.0 
17.5 

8 

9 

10 

11 

12 

10  36 
10  39 
10  30 

10  36 

11  00 

4  21 
4  26 
4  17 
4  24 
4  50 

9daa 

985a 

9  80a 

933a 

10  00a 

4  426 
4  466 
4866 
4  446 
6096 

8.4 
8.6 
4.0 
3.8 
8.9 

4.1 
4.4 
4.8 
4.6 
4.7 

2.6 
2.8 
3.1 
2.9 
8.0 

5.9 
6.2 
6.8 
6.5 
6.6 

1.8 
1.4 
1.6 
1.4 
1.4 

8.6 
8.8 
4.0 
8.9 
8.9 

3.9 
4.1 
4.8 
4.2 
4.2 

3.0 
8.1 
8.4 
8.2 
3.8 

3.3 
8.6 
8.9 
3.7 
8.8 

17.6 
17.5 
17.6 
18.0 
18.0 

13 
14 
15 
:  16 
17 

11  00 

10  50 

11  00 
11  10 
11  33 

4  44 
4  35 
4  50 

4  55 

5  19 

10  00a 
950a 
10  00a 
10  28a 
10  51a 

6036 
4  646 
6  096 
6  156 
6396 

4.0 
4.0 
8.9 
4.4 
4.8 

4.' 8 
4.8 
4.7 
5.5 
6.3 

8.1 
8.1 
8.0 
8.2 
3.1 

6.8 
6.8 
6.6 
6.6 
6.4 

1.5 
1.5 
1.4 
1.6 
1.6 

4.0 
4.0 
3.9 
8.1 
8.0 

4.8 
4.8 
4.2 
3.5 
8.5 

3.4 
8.4 
3.3 
8.8 
3.2 

8.9 
3.9 
3.8 
8.6 
8.5 

18.0 
18.0 
18.0 
18.0 
18.6 

-  18 
19 
20 
21 

1 

11  39 
11  57 
11  27 
11  33 

5  25 
5  45 
5  11 
5  15 

10  .57a 

11  16<i 
10  46a 
10  53a 

6  456 
6  056 
6  316 
6  346 

4.4 

.    4.6 

4.6 

4.7 

5.6 
6.7 
5.7 
6.8 

8.2 
8.8 
3.8 
3.4 

6.6 
6.7 
6.7 
6.9 

116 
1.6 
1.6 
1.6 

8.1 
8.1- 
8.1 
8.2 

8.5 
8.6 
8.6 
8.6 

8.8 
8.4 
8.4 
8.6 

8.6 
8.7 
3.7 
8.8 

« 

18.5 
18.6 
18.5 
19.0 

22 
,  23 
!  24 

25 

11  41 
11  42 
11  32 
11  32 

5  25 
5  39 

5  15 

6  44 

11  00a 
11  Ola 
10  62a 
10  60a 

6  466 
5  696 
5  346 
6046 

4.6 

4.5 

■  4.8 

4.2 

5.6 

6.6 

6.0 

'5.2 

3.2 
8.2 
8.5 
3.0 

6.5 
6.5 
7.0 
6.8 

1.6 
1.6 
1.7 
1.6 

8.1 
8.1 
8.2 
3.0 



8.5 
8.5 
8.7 
8.4 

3.4 
3.4 
3.6 
8.2 

8.6 
3.6 
8.8 
8.6 

19.0 
19.6 
19.5 
19.6 

26 
27 
28 
29 

11  56 
0  18 
0  63 
204 

6  49 

6  41 

7  24 
7  59 

11  16a 
—  0  816 

0  106 

1  226 

6  086 
7026 

7  456 

8  196 

4.8 
3.9 
4.1 
4.4 

6  0 
4.8 
6.1 
5.3 

8.6 
2.8 
8.0 
8.2 

7.0 
6.9 
6.1 
6.6 

1.7 
1.5 
1.5 
1.6 

8.2 
2.9 
8.0 
8.1 

8.7 
8.3 
8.4 
8.5 

8.6 
8.0 
8.1 
8.3 

8.8 
8.8 
8.4 
8.6 

20.0 
20.0 
20.0 
20.0 

■  30 
31 

006 
0S6 

6  30 

7  08 

—  0386 

—  0  036 

6  486 

7  276 

6.0 
6.1 

6.2 
6.8 

8.6 
3.7 

7.8 
7.4 

1.7 
1.7 

8.8 
8.8 



8.7 
8.8 

8.7 
8.7 

4.0 
4.0 

20.0 
20.0 

1 

32 
33' 

12  09 
12  01 

6  25 
5  62 

11  31a 
11  25a 

6486 
6  096 

6.2 

6.8 

6.6 
7.2 

8.7 
4.2 

7.6 
8.2 

1.7 
1.8 

8.4 
3.5 

8.8 
4.0 

3.8 
4.2 

4.1 
4.5 

20.5 
20.5 

34 
3.5 

3r> 

37 

11  .50 

11  64 

12  07 
12  20 

5  37 

5  38 
600 

6  21 

11  14a 
11  19a 
11  32a 
11  46a 

6546 
5666 
6  176 
6  886 

6.9 
6.1 
6.2 
6.8 

7.3 
7.6 

7.7 
7.8 

4.3 
4.4 
4.5 
4.6 

8.3 
8.6 

8.7 
8.8 

1.8 
1.9 
1.9 
1.9 

8.6 
3.6 
8.7 
8.7 

4.1 
4.1 
4.2 
4.2 

4.2 
4.3 
4.4 
4.5 

4.7 
4.7 
4.8 
4.9 

21.0 
21.0 
20.5 
20.5 

38 

39 

!  40 

1 
p 

12  12 
12  31 

12  08 

6  11 
6  23 
5  67 

11  86a 
11  66a 
11  83a 

6286 
6  406 
6  146 

5.8 
6.3 
6.1 

7.2 

7.8 
7.6 

4.2 
4.5 
4.4 

8.2 
8.8 
8.6 

1.9 
1.9 
1.9 

3.6 
8.7 
8.6 

4.0 
4.2 
4.1 

4.2 
4.5 
4.3 

4.5 
4.9 
4.7 

21.0 
21.6 
21.5 

41 
42 
43 
44 

45 

12  10 

oa5 

12  22 
0  15 
0  12 

6  10 
6  29 
6  19 
6  42 
6  46 

11  35a 

—  0306 
11  47a 

—  0  226 

—  0  226 

6  276 
6  466 
6866 

6  586 

7  026 

6.1 
6.2 
6.2 
6.4 
6.5 

7.6 
7.7 
7.7 
7.7 
8.1 

4.4 
4.5 
4.5 

4.8 
4.7 

8.6 
8.7 
8.7 
9.0 
9.0 

1.9 
1.9 
1.9 
2.0 
1.9 

8.6 
8.7 
8.7 
4.0 
3.7 

"'s'ig' 

4.1 
4.2 
4.2 
4.3 
4.3 

4.8 
4.4 
4.4 
4.6 
4.6 

4.7 

4.8 
4.8 
4.9 
4.9 

22.0 
22.0 
22.0 
22.0 
22.0 

1 
46 
47 
48 
49 
50 

,51 

1 

034 

0  57 

1  19 

1  53 

2  16 
2  31 

7  12 
7  37 
7  59 
9  05 
10  OL 
10  12 

—  0  016 
0  216 

0  426 

1  136 
1  316 
1  466 

7  296 

7  .546 

8  176 

9  246 
10  236 
10  346 

6.2 
5.8 
5.5 
4.9 
3.8 
3.7 

7.7 
7.2 
6.8 
6.1 
4.7 
4.6 

4.5 
4.2 
4.0 
3.5 
2.7 
2.7 

8.7 
8.2 
7.9 
7.2 
5.8 
5.6 

1.9 
1.8 
1.8 
1.7 
1.5 
1.5 

3.7 
8.6 
8.5 
3.3 
2.9 
2.8 

........ 

4.2 
4.0 
3.9 
8.7 
3.3 
3.2 

4.4 
4.2 
4.0 
8.6 
2.9 
2.8 

4.8 
4.5 
4.3 
3.9 
3.2 
8.1 

22.0 
22.0 
22. 0 
21.5 
21.5 
21.6 

30820—05 2.5 


886 


TABLE  S.— TIDAL  DIFFERENCES 


Geographic  podtlon. 


Si 

a 

55 


1 
2 
3 
4 
5 
6 


7 

8 

e 

10 

11 

12 
18 
14 
15 
16 


17 
18 
19 
20 
21 

22 
23 
24 
26 


26 
27 
28 


29 
80 
31 
32 


33 
34 
35 
86 
87 

38 
89 
40 
41 
42 


43 
44 

45 


46  I 

47  ; 


48 
49 
50 


Station. 


NORTH  AMERICA  (Wrot 
Coast)— Continued. 

OREGON  AND  WASHINGTON— COnt'd. 

QAumbia  £ii*er— Continued. 

Rinearaon,  Oreg 

Rainier,  Oreg 

Kalama,  Wash 

St.  Helens  Bar,  Oreg 

Willamette  River  Entrance,  Oreg.. 
Old  Fort  Vancouver,  Wash 

WASHINGTON— continued. 

WlUapa  Bay  Entrance 

South  Bend,  Willapa  Bay 

Oystervllle.  Willapa  Bay 

Sealand,  Willapa  Bay 

Grays  Harhor  Entrance 

HOQUiam,  Grays  Harbor 

Laialaw,  Grays  Harbor 

Destruction  Island , 

Quillihute  River , 

Cape  Alava  (Flattery  Rocks) , 

Jttan  de  Fuca  Strait. 

Cape  Flattery  Lt,  Tatoosh  Island.. 

NeahBay , 

Pysht  River  Entrance 

Port  Angeles 

New  Dungeness  Light 

Washington  Harbor 

Port  Discovery 

Smith  Island  Light 

Partridge  Point 

Admir€Uty  Inlet. 

Port  Townsbnd 

Marrowstone  Point 

Oak  Bay , 

Hw>d  Ckinal. 

Port  Ludlow 

Port  Gamble , 

Seabeck , 

Union  City , 

Puget  Sound. 

Point  No  Point  Light 

Port  Madison , 

West  Point  Light,  Shilshole  Bay.. 

Seattle,  Elliott  Bay 

PortBlakely , 

Bremerton,  Port  Orchard  Naval  Sta 

Tacoma , 

Steilacoom , 

Dofflemyer  Point,  Budd  Inlet , 

Olympla,  Budd  Inlet 

Possession  Sotiml  and  Port  Susan. 

Muckilteo , 

Tulalip , 

Livingston  Bay 

Saratoga  Passage, 

Holmes  Harbor , 

Coupeville , 

Skagii  Bay. 

Utsalady , 

La  Conner , 

Deception  Pass , 


LaU- 
tude. 


North. 

O  t 

46  08 
46  06 
46  00 
46  61 
46  89 
46  37 


46  88 
46  40 
46  82 
46  29 
46  64 

46  68 

46  52 

47  40 

47  68 

48  10 


48  28 
48  22 
4&18 
48  08 
48  11 

48  04 
48  02 
48  19 
48  14 


48  07 
48  06 
48  01 


47  66 
47  51 
47  88 
47  21 


47  55 
47  42 
47  89 
47  87 
47  36 

47  34 
47  16 
47  11 
47  08 
47  04 


47  57 

48  03 

48  14 


48  03 
48  13 


48  15 
48  23 
48  25 


Longitude. 


Arc. 


Time. 


West 


123  06 
122  66 
122  61 
122  48 
122  46 
122  89 


124  06 

123  48 

124  02 
124  02 
124  10 

128  63 
124  06 
124  80 
124  89 
124  44 


124  44 
124  38 
124  07 
128  26 
123  07 

123  02 
122  52 
122  61 
122  46 


122  46 
122  41 
122  48 


122  41 
122  84 
122  49 
128  06 


122  82 
122  82 
122  26 
122  20 
122  81 

122  37 
122  26 
122  36 
122  64 
122  64 


122  18 
122  17 
122  27 


122  83 
122  41 


122  30 
122  80 
122  37 


h,  m. 
8  12 
8  12 
8  11 
8  11 
8  11 
8  11 


8  16 
8  15 
8  16 
8  16 
8  17 

8  16 
8 
8 
8 


16 
18 
19 
8  19 


8  19 
8  19 
8  16 
8  14 
8  12 

8  12 
8  11 
8  11 
8  11 


8  11 
8  11 
8  11 


8  11 
8  10 
8  11 
8  12 


8  10 
8  10 
8  10 
809 
8  10 

8  10 
8  10 
8  10 
8  12 
8  12 


8  09 
8  09 
8  10 


8  10 
8  11 


8  10 
8  10 
8  10 


Standard  port  for 
reference. 


Name. 


San  Diego 
San  Diego 
San  Diego 
San  Diego 
San  Diego 
San  Diego 


Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

PortTownsend. 
Port  Townsend. 

Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 


PortTownsend. 
Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
PortTownsend. 
Port  Townsend. 
Port  Townsend. 


PortTownsend. 
Port  Towiftend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 

Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
PortTownsend. 
Port  Townsend. 


PortTownsend. 
PortTownsend. 
Port  Townsend. 


PortTownsend. 
Port  Townsend. 


PortTownsend. 
Port  Townsend . 
PortTownsend. 


Page. 


148 
143 
143 
143 
143 
148 


161 
161 
161 
161 
151 

161 
161 
151 
151 
151 


161 
151 
161 
166 
165 

166 
166 
165 
156 


166 
166 
166 


166 
166 
166 
166 


166 
156 
166 
165 
165 

165 
166 
156 
156 
165 


165 
155 
156 


166 
166 


156 
155 
155 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian, 
ItfP  W. 


h,  m. 
+6  12 
-1-6  25 

+6  65 
+7  56 
-H9  27 

-1-9  58 


-0  14 
-»-0  80 
+0  21 
+0  81 
-0  28 


h.  m. 


+0 
-0 
-0 
-0 


12 
10 
87 
18 


-0  29 


-0  08 

-Oil 

+1 

-1 

-1 


03 
88 
04 


-0  40 
-0  28 
-0  07 
-0  01 


000 
+0  09 
+0  11 


+0  18 
+0  16 
+0  47 
+0  82 


+0  19 
+0  82 
+0  88 
+0  83 
+0  37 

+0  39 
+0  44 
+0  68 
+1  06 
+1  09 


+0  86 
+0  26 
+0  61 


+0  29 
+0  32 


+0  82 
+0  87 
+0  17 


7  88 

7  69 

8  28 

9  28 


+ 
+ 
+ 
+ 

+10  66 
+11  29 


0  41 
007 
0  11 
0  01 
0  66 


0 
0 
0 
0 
0 


13 
18 
44 
88 
86 


Height. 


022 

0  20 
086 

1  06 
0  67 

029 
0  20 
004 
002 


000 
+  0  15 
+  0  19 


+  024 
+  027 
+  1  01 
+  060 


+  029 
+  060 
+  0  57 
+  069 
+  066 

+  1  02 

+  1  12 

+  1  81 

+  1  48 

+  1  49 


+  0  61 
+  106 
+  066 


+  0  67 
+  1  08 


+  1  OS 
+  1  06 
+  082 


,   Ratio 
I        oi 
range<:. 


HW. 


LW 


Mean  Lower 
Low  Water. 


feet. 

feet. 

-0.7 

-0.1 

-1.1 

-0.2 

-1.4 

-0.2 

-2.1 

-0.8 

-3.2 

-0.6 

-8.6 

-0.5 

I 


-0.1 
+L4 
+1.2 
+L2 
+0.6 

+2.2 
+0.8 
+L0 
+0.4 
+0.8 


-0.8 
-0.7 
-L2 
-2.8 
-2.6 


—1  «  ! 


■1.9 
-1.8 
-2.0 
-L6 


0.0 
+0.2 

+0.1 

+ai 

0.0 

+0.2 

-1-0.1 

0.0 

0.0 

0.0 


0.0 
-0.1 
-0.2 
-1.5 
-1.6 

-1.5 
-1.4 
—1.6 
-L4 


Two/eetbel0t 
Mean  Ixrwer 
Low  Water. 


0.0 
+0.4 
+L0 


+L4 
+1.9 
+8.4 
+3.6 


+L8 
+2.6 

+2.6 
+2.8 
+8.0 

+2.6 
+8.6 

+4.8 
+6.7 
+6.8 


+2.1 
+2,6 
+4.6 


+4.0 

+3.6 


0.0 
0.0 
0.0 


+0.2 
+0.8 
+0.6 
+0.6 


+0.2 
+0.1 
+0.2 

+a2 

+02 

ao 
+a6 
+a8 
+1.1 

+1.0 


+0.8 
+0.4 
+0.8 


+a6 

+0.6 


0.<4 
0.76 
0-6^ 

0.21 


0,» 

l.li- 
LIT 

LI" 
LIO 

LSi 
l.U 
LH 
Lut 
Lli 


0.90 
0.92 
CM 
0.«6 

ate 

a»i 
ase 

0.92 


+8.3  ,  +0,6 

+8.1 1  +a5 
0.0    -a  2 


LOO 
LIO 
LlJ? 


1.21 
LSI 

Ls: 

L» 


1.29 
L4T 
L49 
LSI 
L5§ 

L5S 
1.61 

i.m 

2.16 
2.12 


L3& 


L«r 

LG 


1.55 
LSI 
LOS 
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« 

Interval. 

Range  of  tide. 

« 

Tropic  diurnal 
inequality. 

Diuma 

I  wave. 
Tropic 

Mean  sea  level 
aboveplaneof— 

• 

Varia- 
tion of 
the  com- 
pass. 

• 

Mea^. 

Tropic. 

Mean  , 

(Mn). 

Spring 
(8g). 

1 

Neap ' 
(Np). 

Great 
tropic 
(Qc.) 

HWQ. 

LWQ. 

Tropic 
HW 

Predic- 
tions. 

1 

1 

Tropic 
LLW. 

B 

HWI. 

LWL 

UUWl. 

LLWI. 

inter- 
val. 

range. 

• 

EfuL 

1 

2 

5 
6 

h.  fit. 
2  56 

5  08 
339 
4  40 

6  11 
642 

h.  m. 
10  84 

10  55 

11  25 
000 

1  30 

2  01 

h.   m. 
206b 
2  186 
2  466 
8896 
4466 
6046 

h.  m. 

10  686 

11  196 
11  616 

080a 
2  11a 
2  48a 

feet. 
8.2 
2.9 
2.6 
2.0 
1.1 
0.8 

feet. 
4.0 
3.6 
8.2 
2.6 
1.4 
1.0 

feet. 
2.3 
2.1 
1.9 
1.4 
0,8 
0.6 

feeL 
6.0 
4.6 
4.2 
3.4 
2.1 
1.7 

SteL 
1.4 
1.8 
1.2 
1.1 
0.8 
0.7 

SteL 
2.6 
2.5 
2.4 
2.1 
1.6 
1.8 

A.  fik 

SteL 
3.0 
2.8 
2.7 
2.4 
1.8 
1.6 

SttL 
2.6 
2.3 
2.1 
1.7 
1.1 
0.9 

Seel. 
2.8 
2.6 
2.4 
1.9 
1.2 
1.0 

o 

21.5 
21.5 
21.5 
21.5 
21.5 
21.6 

m 
1 

H 

9 

10 

11 

000 
0  46 
035 
046 
12  15 

600 
6  85 
6  80 
6  40 
5  45 

—  0366 

0  186 

0086 

0  186 

11  42a 

6  176 
6606 
6466 
6666 
6  016 

6.2 
7.6 
7.4 
7.4 
6.9 

7.7 
9.8 
9.2 
9.2 
8.6 

4.5 
5.4 
6.8 
6.8 
6.0 

8.7 
10.3 
10.2 
10.2 

9.6 

1.9 
2.1 
2.1 
2.1 
2.0 

3.7 
4.0 
4.0 
4.0 
8.9 

4.2 
4.6 
4.6 
4.5 

4.4 

4.4 
6.2 
6.1 
6.1 
4.8 

4.8 
6.6 
6.5 
6.5 
6.2 

22.0 
22.0 
22.0 
22.0 
22.0 

12 
13 
14 
Ift 
16 

026 

004 

12  00 

12  18 

12  07 

628 
628 
565 
600 
602 

—  0  046 

—  0  296 
11  28a 
11*450 
11  86a 

6  426 
6446 
6  116 
6  166 
6  186 

8.3 
7.0 
7.8 

6.7 
7.1 

10.3 
8.7 
9.1 

8.3 
.     8.8 

6.0 
5.0 
6.8 
4.8 
5.1 

11.2 
9.7 

10.0 
9.3 
9.8 

2.2 
2.0 
2.0 
2.0 
2.0 

4.2 
8.9 
4.0 
8.8 
8.9 

4.8 
4.4 
4.6 
4.8 
S     4.4 

6.6 
4.9 
6.0 
4.7 
4.9 

6.0 
6.8 
5.5 
6.2 
6.8 

22.6 
22.5 
28.0 
28.0 
28.0 

17 
18 
19 
20 
21 

0  08 

0  00 

1  17 

2  10 
2  42 

6  16 

6  18 

7  16 
828 
884 

-  0286 

-  0866 
0896 
8  41a 
480a 

6846 
6366 
7346 
8  166 
8  276 

6.7 
6.8 
6.8 
4.4 
4.2 

7.1 
7.2 
6.6 
6.3 
6.0 

4.1 
4.2 
8.8 
8.4 
8.8 

8.1 
8.2 
7.7 
8.8 
8.2 

1.8 
1.8 
1.8 
1.0 
0.9 

8.6 
8.6 
8.4 
7.6 
7.1 

4.0 
4.0 
8.9 
7.6 
7.1 

4.1 
4.1 
8.8 
4.8 
4.6 

4.4 
4.5 
4.2 
6.7 
6.8 

28.6 
28.5 
28.0 
28.0 
28.0 

22 
23 
24 
25 

1 

306 
3  19 
3  40 
3  46 

902 
9  12 
928 
980 

466a 

6  07a 
535a 
5  38a 

8566 
9066 
9296 
9846 

4.8 
4.9 
4.7 
6.0 

6.8 
6.9 
6.6 
6.0 

8.7 
8.8 
8.7 
8.9 

9.1 
9.8 
9.0 
9.4 

1.0 
1.0 
1.0 
1.0 

7.6 
7.7 
7.6 
7.8 

7.6 
7.7 
7.6 
7.8 

6.0 
6.1 
4.9 
6.2 

6.8 
6.9 
6.7 
6.0 

28.0 
28.0 
23.0 
28.0 

1 

26 

27 
28 

3  47 
8  56 
3  58 

982 
9  47 
9  51 

689a 
6  37a 
686a 

9266 
9  416 
9  456 

6.2 
6.6 
6.0 

6.2 
6.7 
7.2 

4.0 
4.4 

4.7 

9.6 
10.8 
10.8 

0.6 
1.1 
1.1 

8.1 
8.2 

8.6 

926 

8.1 
8.2 
8.6 

7.4 
7.6 
7.9 

6.2 
6.6 
6.8 

28.0 
28.0 
28.0 

29 
30 
31 
32 

400 
408 
4  34 
4  18 

9  56 
10  00 
10  88 
10  80 

686a 
686a 
668a 
6  42a 

9606 

9666 

10  286 

10  256 

6.8 
6.7 
8.0 
8.1 

7.6 
8.0 
9.6 
9.7 

4.9 
6.2 
6.2 
6.3 

11.8 
11.8 
13.6 
13.7 

1.2 
1.2 
1.3 
1.3 

1 

8.7 
9.0 
9.8 
9.9 

8.7 
9.0 
9.8 
9.9 

8.2 
8.5 
9.4 
9.5 

7.1 
7.4 
8.4 
8.6 

1 

28.0 
28.0 
22.5 
22.6 

33 
34 
3o 
86 
37 

4  07 

4  20 
4  21 
4  22 
4  25 

10  02 
10-23 
10  30 
10  33 
10  29 

5  40a 
5  38a 
533a 
5  34a 
5  51a 

9  676 
10  186 
10  206 
10  246 
10  246 

6.6 
7.6 
7.6 

7.7 

7.8 

1 

7.9 
9.0 
9.1 
9.2 
9.4 

6.2 
6.8 
6.9 
6.0 
6.1 

11.7 
12.6 
12.6 
12.7 
18.3 

1.2 
1.8 
1.4 
1.4 
1.3 

8.9 
8.5 
8.6 

8.7 
8.8 

"Vw" 

8.9 
8.6 
8.6 
8.6 

8.8 

8.4 
8.7 
8.8 
8.9 
9.0 

7.3 
7.0 
7.7 

7.8 
8.3 

28.0 
28.0 
22.6 
22.5 
22.5 

38 
,  39 

40 
'  41 

42 

1 

1      4  27 
4  32 
4  46 

■      4  51 
4  55 

10  35 

10  45 

11  04 
11  14 
11  20 

5  49a 
655a 

6  05a 
6  04a 
6  08a 

10  306 
10  406 

10  596 

11  106 
11  166 

7.8 

8.2 

9.2 

10.7 

10.8 

9.4 

9.8 

11.0 

12.8 

13.0 

6.1 
6.4 
7.2 

8.4 
8.4 

18.3 
13.8 
15.2 
17.1 
17.3 

1.3 
1.3 
1.4 
1.6 
1.6 

8.0 

9.9 

10.6 

11.3 

11.4 

8.0 

9.9 

10.5 

11.3 

11.4 

8.7 

9.5 

10.2 

11.3 

11.8 

8.6 

8.6 

;       9.8 

10.6 

10.6 

i 
1 

22.5 
22.6 
22.6 
22.6 
22.5 

43 

44 

;  45 

4  25 
4  15 
4  89 

10  25 
10  42 
10  29 

'        656a 
5  44a 
5  59a 

10  206 
10  376 
10  246 

6.9 
7.3 

9.0 

1 

1 

8.3 

8.8 

10.8 

6.4 
5.7 
7.0 

12.1 
12.6 
14.9 

1 

1 

1.2 
1.2 
1.4 

9.1 

9.3 

10.4 

1 

9.1 

9.4 

10.4 

8.6 

8.9 

10.1 

1 

7.6 

7.9 

,        9.1 

23.0 
23.0 
23.0 

46 
47 

4  17 
4  19 

10  30 
10  36 

5  39a 

6  42a 

10  256 
10  306 

'        8.5 
8.2 

10.2 
9.8 

6.6 
6.4 

;    14.8 

13.9 

1.3 
1.3 

10.1 
9.9 

10.1 
9.9 

9.7 
9.6 

8.9 
8.6 

23.0 
23.0 

1 

48 
49 
60 

4  20 
4  25 
4  05 

1 

10  36 

10  39 

.    10  05 

5  46a 
5  51a 
660a 

1 

i      10  316 

10  346 

9  nOb 

1 

7.9 
7.7 
6.2 

9.5 
9.2 
6.2 

6.2 
6.0 
4.1 

13.5 
13.2 

1        »-7 

1.3 
1.3 
1.0 

9.7 
9.6 
7.9 

(•••••••- 

9.8 
9.6 
7.9 

9.8 
9.2 
7.3 

8.4 
8.3 
6.2 

23.0 
23.0 
23.0 

888 


TABLE  3.— TIDAL  DIFFERENCES 


B 

55 


1 
2 
8 
4 
5 
6 


9 
10 
11 


12 
IS 


14 
15 


16 
I  17 

I 

I 

18 
19 
'20 
21 


22 
23 
24 
25 
26 

27 
2H 
29 
30 
31 

32 
33 

a4 

35 

3''i 

37 
3« 
39 
40 
41 

42 
43 
44 

45 
46 

47 

4H 
49 
50 
51 


Station. 


NORTH  AMERICA  (West 
Coast)— Continued. 

WASHINGTON— continued. 

Romrio  Strnit,  etc. 

Burrows  Bav,  Allan  Island 

Anacortes,  jldalgo  Island 

Thatoher  Pass,  Deoatur  Island... 
Peavine  Pa$«,  Obstruction  Island 
Straw berrv  Bay.  Cypress  Island.. 
Eagle  Harbor,  Cypress  Island 


PadiUa  Bay. 


7  ,  Bay  view... 
;  Hat  Island 


BeUingham  Bay. 

William  Point,  Samish  Island. 

Chuckanut  Bay 

Fai  rhaveu 


Lummi  Bay.     , 

Point  Migley 

Sandy  Point 

Georgia  Strait. 

Birch  Bay 

Drayton  Harbor,  Semiamoo  Bay 

San  Juan  Channel. 

Cattle  Point,  San  Juan  Island... 
Green  Point,  Spieden  Island 

Ham  Strm'f. 

Kanaka  Bay.  San  Juan  iMund  .. 
Roche  Harbor,  San  Juan  I>;Hnd. 

Turn  Point,  Stuart  Islniid 

Alden  Point,  Patoe  Island 

BRITISH  COLUMBIA. 


Geographic  po 

sition. 
Lude. 

Standard  port  for 
reference. 

Longil 

Lati- 

Name. 

Page. 

tude. 

Arc. 

Time. 

North. 

Weit. 

o     / 

o       / 

h.m. 

48  29 

122  42 

8  1 1     Port  Townsend . . . 

155 

48  31 

122  36 

8  10     Port  Townsend . . . 

155 

48  32 

122  48 

8  1 1     Port  Town.send . . . 

155 

48  36 

122  48 

8  1 1     Port  Townsend . . . 

155 

48  34 

122  43 

8  11  1  Port  Townsend... 

156 

48  35 

122  42 

8  11 

Port  Townsend... 

156 

48  29 

122  29 

8  10 

Port  Townsend... 

155 

48  .72 

1*22  33 

8  10 

Port  Townsend... 

155 

48  35 

122  32 

1 
8  10     Port  Townsend... 

155 

48  40  1  122  30 

8  10     Port  Townsend . . . 

155 

48  43 

122  31 

8  10 

Port  Townsend... 

155 

Tidal  differences. 


Time. 


48  45 
48  47 


48  55 

49  00 


48  27 
48  38 


122  43 
122  42 


122  45 
122  46 


122  58 

123  07 


48  29  123  04 
48  37  '  1*23  08 
48  41  123  14 
48  47  I  122  58 


^Esquimau  Harbor,  Vancouver  I 48  26 

•Victoria  Harbor,  Vancouver  Lsland.   48  25 

♦Discovers-  Island  Ugh  l 48  25 

Active  Pa««.  Mayne  Island ,  48  .% 

Cowichin  Harbor,  Vancouver  I 48  46 


Maple  Bay.  Vancouver  Island 48  50 

Oyster  Harbor.  Vancouver  Island  . .  49  0() 
North  Sand  Hcad.s  IJght,  Fraser  R.  49  a5 
Atkinson  Point  Lt..  Burrard  Inlet..'  49  20 
Vancouver,  Burrard  Inlet 49  17 


Port  Graves.  Gambler  I.,  Howe  Sd  . 

Watts  Point.  Howe  Sound 

Nnnaimo  Harbor,  Vancouver  I 

Nanoose  Harlx>r,  Vancouver  I 

Pender  Harbor,  Malaspina  Strait . . 


49  29 
49  41 
49  10 
49  Ifi 
49  '38 


123  27 
1*2:}  23 
123  13 
12:^  18 
12;^  37 

12:{  'M) 
123  48 
123  16 
123  16 
123  11 

123  24 
123  13 

123  57 

124  10 
124  03 


8  11      PortTowiLKiMid. 
8  11     Port  Tow  iKsend, 


8  11     Port  Townsend , 
8  11  ,  Port  Townsend . 


8  12  ;  Port  Townsend . 
8  12  I  Port  Townsend . 


8  12 
8  13 
8  13 
8  12 


8  14 
8  14 
8  13 


Port  Augusta.  Vancouver  Island  ...'  49  37 
Baker  Passage,  Hernando  Island...   50  01 

Stirjfe  Narrows.  Read  Island 50  16 

Kcndezvous  Islands ,  50  17 

.«^tuart  Island,  Bute  Inlet I  50  23 


51 
57 


I  Wa'ldiTigton  Harlior,  Bute  Inlet  .. 
i  G«)wllan<l  Har.,  I)i.st*overy  Passage 
itSKYMdUR  Narrows.  Discovery  P. 
I  Cameleon  Harbor,  Nodales  Chan  . 
Knox  Bay,  Thurlow  Island 


Beaver  Creek,  Loughboro  Inlet 

Forward  Harbor 

Topuze  Harbor 

Port  Neville 

Port  Harvey,  Call  Creek 


50  05 
50  05 
f)0  08 
50  20 
50  24 

50  31 
50  29 
50  32 
50  31 
50  34 


124 
124 

125  07 
125  05 
125  09 

124  52 

125  16 
125  23 
125  20 
125  89 

125  38 
125  47 

125  48 
1*26  04 

126  17 


13 
14 

11 
15 
13 
13 
13 

14 
13 
16 
17 
8  16 


8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 


19 
•20 
20 
20 
21 


8  19 
8  21 
8  22 
8  21 
8  23 


8 
8 
8 
8 
8 


23 

2:^ 

23 
24 
25 


Port  Townsend . 
Port  Townsend . 
Port  Townsend. 
Port  Townsend . 


Port  Townsend . 
Port  Townsend. 
Port  Townsend. 
Port  Townsend . 
Port  Townsend . 

Port  Townsend , 
Port  Townsend . 
Port  Townsend . 
Port  Townsend . 
Port  Townsend . 

Port  Townsend . 
Port  Townsend . 
Port  Townsend . 
Port  Townsend . 
Port  Townsend. 

Port  Townsend. 
Port  Townsend . 
Port  Townsend . 
Port  Townsend . 
Port  Townsend . 


••I 


Port  Townsend.., 
Port  Townsend . . , 
Port  Townsend . . . 

Sitka , 

Sitka , 


Sitka 
Sitka 
Sitka 
Sitka 


Sitka I  159 


165 
155 


165 
155 


166 
165 


156 
165 
155 
165 


166 
155 
165 
1.55 
155 
I 

155  ' 
155  ' 
155 
155  ' 
155 

155  " 

155 

165 

155 

156 

155 
156 
166 
155 
165 

156 
165 
166 
169 
159 

169 
159 
159 
159 


HW. 


LW. 


Time  meridian, 
lt(PW. 


h.  m. 
+0  16 
+0  14 
+0  88 
+0  41 
+0  83 
+0  43 


+1  02 
+0  42 


+0  47 
+0  57 
+0  59 


+1  03 
+1  06 


+1  09 

+1  12 


-0  18 
-0  03 


-0  16 
-0  10 
+0  06 
+0  31 


+1  86 
+  1  18 
+1  07 
+1  20 
+  1  20 

+  1  26 
+  1  47 
+  1  26 
+  1  &5 
+  1  43 

+  1  64 

+2  a5 

+0  68 
+1  11 
+2  18 

+1  06 
+2  02 
+2  05 
+3  02 
+2  02 

+3  16 
t-l  08 
-0  57 
+8  03 
+8  56 

+3  46 
+8  16 
+3  15 
+2  46 
+2  12 


h.  m. 
+0  13 
+0  46 
+0  28 
+0  28 
+0  28 
+0  58 


+1  17 
+  1  07 


+0  57 
+0  65 
+0  67 


+1  01 
+1  18 


+1  26 
+1  88 


-Od9 
+0  17 


-0  01 
+0  06 
+0  26 
+0  52 


-1  06 
-0  49  i 
-0  88  I 
+1  45  , 
+1  46 

+1  58 
+2  17 
+1  53 
+2a5 
+2  81 

+2  29 
+2  50 
+1  38  ; 
+1  51  • 
+1  48 

+1  86 
+2  37 
+2  87 
+2  02 
+2  51 

+4  11 
+0  68 
-0  80 

+2 


+4 


21 
08 


+8  61 
+8  28 
+8  23 
+2  61 
+2  15 


Height. 


Ratio 

of 
ranges. 


HW.      LW. 


Mean  Lnurr 
Low  Water. 


feel. 

-2.0 

-0.6 

-1.8 

-1.6 

-l.» 


feei. 

-2.2 

-1.8 

-2.0 

-^0 

-2.1 


-1.6     -2.0 


-1.6      -2.0 
1.8     -2.0 


-1.9 
-2.0 
-2.0 


I 


-2.0 
-1.9 


1.6 
1.1 


-2.2 
-1.6 


-2.0 
-1.8 
-1.4 
-1.4 


-2.8 
-3.0 
-3.2  j 
-0.6 
-0.6 

-0.6 
0.0 
-0.7 
+0.2  . 
+0.8 

+..4! 

+2.2  I 
+2.2  I 
+2,6 
+2.4 

+8.0 
+3.6 
+4.2 

+4.2 
+4.2 

+4.2 
-0.2 
+0.6 
+2.4 
+8.6 

+2,0 
+2.5 
+2.6 
+8.5 
+2.0 


-2.1 
-2.2 
-2.2 


-2.2 
-2.1 


-2,0 
-1.9 


-2.2 
-2,0 


-2,2  ' 
-2,0 
-2.0 
-2.0 


-3.4 

-a  4 

-3.4 
-1.4 
-1.4 

-1.4 
-1.2 
-1.5 
-1.4 
-1.3 

-1.2 
-1.0 
-1.0 
-1.0 
-1.0 


0.8 

-1.1 

-1.0 

-1.4 

1.8 


-1.4 


1  ••- 
l.«.i4 


1.10 
l.i«= 


l.Oi 

l.fj 

l-LC 


i.Ge 
i.w 


l.W 

1-lft 


0  ^ 
La- 


Li's 
Ljo 

1.12 
l.L* 


0.72 

an 

O.ii^ 

l.I-t 
Lit 

L!6 
L* 
1,> 
LSI 
1.33 

\.K 
L«5 
L& 

L71 
L© 


-1.0 

LT^ 

-0.8 

1.'-* 

-0.8 

L^ 

-0,8 

l.S^ 

-0,8 

L^ 

LC 
L« 
L« 
LG 


*  As  the  tide  is  chiefly  diurnal  at  these  stations,  the  differences  should  be  applied  to  only  the  higher  high  and  lower  low  wate' 
at  Port  Townsend. 

tThc  tini«'  of  slack  water  at  Seymortr  Narrows  Is  given  in  Table  9  of  this  volume. 
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B 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave 

Mean  Kea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 
tropic 
(Gc). 

HWQ. 

LWQ 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWl. 

LWI. 

HHWI. 

LLWl. 

■ 

Ea9t. 

1 

2 
3 
4 
5 
6 

403 
402 
425 
428 
4  20 
4  80 

h.m. 

9  45 
10  19 
10  00 
10  00 
10  00 
10  80 

• 

A.m. 
6  48a 
600a 
609a 
6  11a 
6  04a 
6  13a 

h.m. 
9396 
9  546 
9  546 
9  546 
9  546 
10  246 

feet. 
5.2 
6.3 
5.4 
5.5 
5.3 
5.5 

feet. 
6,2 
7.5 
6.5 
6.6 

(!?6 

feet, 
4.1 
5.0 
4.2 
4.3 
4.1 
4.3 

feet 
9.7 
11.8 
10.0 
10.1 
9.9 
10.1 

feet. 
1.0 
1.2 
1.1 
1.1 
1.1 
1.1 

fed. 
7.9 
8.7 
8,1 
8.1 
8.0 
8.1 

h.  m. 

fed. 
7.9 
8.8 
8.1 
8.2 
8.0 
8.2 

feef. 
5.8 
6.2 
A  6 
5.6 
5.4 
5.6 

feet. 
6.2 
7.1 
6.3 
6.4 
6.3 
6.4 

o 

23.0 
23.0 
28.0 
23.0 
23.0 
28.0 

7 

8 

4  60 

4  80 

10  CO 
10  40 

6  81a 
6  14a 

10  446 
10  346 

5.6 
5  4 

6.7 
6.5 

4.4 
4.2 

10.8 
10.0 

1.1 
1.1 

8.2 
8.1 

8.2 

8.1 

5.6 
5.5 

6.4 
6.8 

23.5 
23.5 

9 

10 
11 

4  35 
4  45 
4  47 

10  30 
10  28 
10  80 

6  19a 
680a 
6  32a 

10  246 
10  226 
10  246 

5.3 
6.2 
5.2 

6.4 
6.2 
6.2 

4.1 
4.1 
4.1 

9.9 
9.7 
9.7 

1.1 
1.0 
1.0 

8.0 
7.9 
7.9 

8.0 
7.9 
7.9 

5.4 
5.8 
5.8 

6.8 
6.2 
6.2 

23.5 
28.5 
28.5 

12 
13 

1 

4  60 
4  63 

10  83 
10  46 

686a 
6  87a 

10  276 
10  396 

5.2 
5.8 

6.2 
6.4 

4.1 
4.1 

9.7 
9.9 

1.0 
1.1 

7.9 
8.0 

7.9 

^  0 

5.8 
5.4 

6.2 
6.8 

28.5 
28.5 

14 
16 

4  66 
i      4  69 

10  68 

11  10 

6  876 
6  376 

10  626 

11  046 

5.6 
5.9 

6.7 
7.1 

4.4 

4.6 

10.3 
10.7 

1.1 
1.1 

8.2 
8.4 

8  2 

H.4 

5.6 
5.9 

6.5 
6.8 

28.5 
23.5 

1 
16 
17 

3  28 
3  13 

9  22 
9  48 

6  166 
6  26b 

9  156 
9  426 

6.0 
6.5 

6.0 
6.6 

3.9 
4.3 

9.4 
10.1 

1.0 
1.1 

7.8 
8.1 

7.K 
8. -J 

6.2 

6.6 

• 

6.0 
6.4 

28.5 
28.5 

18 
19 
20 
21 

1 

330 
336 

3  51 

4  17 

9  80 

9  36 

966 

10  23 

1 

6  166 

5  196 

6  326 
6686 

9246 

9806 

9506 

10  176 

5.2 
5.4 
5.7 
5.7 

6.2 
6.5 

6.8 
6.8 

4.1 
4.2 
4.5 
4.5 

9.7 
10.0 
10.4 
10.4 

1.0 
1.1 
1.1 
1.1 

7.9 
8.1 
8.3 
8.3 

■ 
1 

7.9 
8.1 

8.3 

5.8 
6.5 
5.7 
5.7 

6.2 
6.8 
6.6 
6.6 

28.5 
23.5 
28.5 
28.5 

22 
23 
24 
25 
,  26 

[2  001       8  141 

7  116 
^646 
6  446 
6  486 
6  426 

8  166 

8  336 

8  496 

11  096 

11  096 

[2. 71 

[3.41 

[2.01 

6.8 

6.7 

6.5 

10.7 

10.7 

6.8 

8.6 
8.5 
8.4 
5.7 

5.7 

4.6 
4.5 
4.4 
6.7 
6.7 

1 

28.5 
23.0 
23.0 
23.5 
23.5 

2  ir 

2  27] 

6a5 

604       ] 

8  31 
8  41 
1  15 
1  15 

2.6 
2.4 

3.2 
3.0 

1.9 
1.8 

9  13 

6.7 
6.6 

X9' 
5.9 

^7.0' 
7.0 

4.6^ 
4.6 

1.1 
1.1 

8.0 
8.0 

•*«««••• 

8.0 
8.0 

1 
27 
28 
29 
30 
31 

5  10  '    11  22 

5  80       11  45 

6  11       11  23 

5  20       11  36 

6  28  '    12  01 

6  486 

7  aV) 

6  466 
6  496 
6  666 

11  166 
11  396 
11  156 
11  286 
11  686 

5.9 
6.4 
6.0 
6.7 

6.8 

7.0 
7.6 
7.0 

7.8 
8.2 

4.6 
5.0 
4.4 
4.9 
5.0 

10.7 
11.4 
10.4 
11.3 
11.9 

1.1 
1.2 
1.2 
1.2 
1.1 

8.0 
8.4 
7.5 
7.9 
8.2 

8.0 

8.4 

7.6 

8.0 

12  00          8.3 

5.7 
6.1 
5.6 
6.1 
6.2 

6.7 
7.1 
6.9 
7.2 
7.8 

23.5 
23.5 
24.0 
24.0 
24.0 

32 

:« 

M 

:v>  ■ 
-.id 

5  38       11  o« 

5  50       12  20 
4  40  '     11  On 
4  52  ■     11  18 

6  00       11  15 

7  016 
7  096 
6  596 
6  10/) 
6  186 

11  516 

12  146 

10  59/j 

11  126 
11  006 

7.7 
8.4 

8.4 
S.7 
8.6 

9.0 

9.8 

9.8 

10.2 

10.1 

5.6 
6.1 
(i.l 
6.4 
6.3 

12.6 
13.5 
13.5 
18.9 
13.8 

1.8 
1.8 
1.8 
1.4 

1.4 

8.5 
8.9 
8.9 
9.0 
9.0 

•••••'•• 

8.6 
9.0 
9.0 
9.1 
9.1 

6.8 
7.3 
7.3 
7.5 
7.4 

8.0 
8.6 
8.6 
8.8 
8.7 

24.0 
24.0 
24.0 
24.0 
24.0 

37 

39 
40 

^1 

4  46  ;     11  00 
6  40       12  00 

5  45       12  00 

6  50  <       1  00 
5  42  1     12  13 

6  006 

6  646 

7  006 

8  106 
6  646 

10  546 

11  526 

11  546 
1  03<i 

12  076 

9.1 

9.(i 

10.1 

10.1 

10.1 

10.6 
11.2 
11.8 
11.8 
11.8 

6.6 
7.0 
7.4 
7.4 
7.4 

14.4 
15.0 
15.7 
15.7 
15.7 

• 

1.4 
1.4 
1.6 
1.5 
1.5 

9.2 
9.5 
9.7 
9.7 
9.7 

9.3 

9.6 
9.8 
9.H 
9.8 

7.7 
8.1 
8.4 
8.4 
8.4 

9.0 
9.5 
9.8 
9.8 
9.8 

24.5 
24.5 
24.5 
25.0 
25.0 

42 
43 
44 
45 
46  > 

6  55 
4  45 
2  39 
2  60 
8  40 

1  10 

10  16 

K  06 

K  -20 

10  00 

8  076 
6226 
1  146 
6406 
8  116 

1  04a 

11  096 

8  266 

8  326 

10  116 

10.1 

6.1 

6.8 

11.4 

12.5 

11.8         7.4 

7.2         4.8 

8.0        5.6 

15. 7         8. 6 

16.7  ►      7.7 

15.7 
10.9 
12.8 
16.8 
15.9 

1.5 
1.1 
2.5 
1.8 
1.9 

9.7 
8.5 
8.9 
5.3 
5.5 

■"9'43" 

9.8 
8.6 
9.3 
6.9 
6.0 

8.4 
6.0 
6.5 
7.6 
8.2 

9.8 
6.9 
7.4 
7.5 
8.0 

24.5 
24.5 
24.5 
26.0 
25.0 

47 
4M 
49 
50 
51 

3  80 
3  00 
3  00 
2  30 
1  55 

9  48 
9  20 
9  20 
8  47 
8  10 

8  006 
2  816 
2  316 
2  026 
1  256 

10  006 
9  316  ' 
9  316 

8  586 
8  226  , 

1 

] 
] 

] 
1 

[1.0 
1.6 
[1.5 
2.5 
J.O 

] 
1 

] 

1 
1 

14.1 

[4.7 
[4.7 
6.0 
[4.1 

7.4 

7.7 
7.7 
8.3 
7.4 

14.4 
14.9 
14.9 
15.9 
14.4 

1.9 
1.9 
1.9 
2.0 
1.9 

5.4 
5.5 
5.5 
5.7 
5.4 

5.9 
6.0 
6.0 
6.3 
5.9 

7.4 
7.7 
7.7 
8.2 
7.4 

7.7 

H.O 

8.0 

25.0 
25.0 
25.0 
25. 0  ' 
2;>.  0 
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5 
6 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
IS 
14 
15 


16 

17 

i  18 

119 
20 


21 
22 
23 
24 
25 

26 
27 

I  28 

'  29 

30 


31 


32 
33 
34 
35 
36 


Geographic  position. 


Station. 


NORTH  AMERICA  (Wrar 
Coast)— Continued. 

BRITISH  COLUMBIA— continued. 


Sergeaunt  Passage , 

Farewell  Uarb(|r.  BlackflBh  Sd, 
Du.sky  Cove.  Bonwick  Island  . 

Sunday  Harbor,  Crib  Island 

Cullen  Harbor,  Fife  Sound 


Deep  Harbor,  Fife  Sound , 

Traoey  Harbor,  Broughtoii  Island . , 
(?yprem  Harbor,  Broughton  Island . 

Beaver  Cove,  Vancouver  Island 

Alert  Bay.  Cormorant  Island , 


lati- 
tude. I 


North. 

o    / 

50  42 
50  36 
50  42 
50  44 
50  46 

50  48 
50  51 
50  50 
50  38 
50  36 


Nlmpkish  River,  Vancouver  Island.   50  34 
Beaver  Harbor.  Vancouver  Island.,  i  50  43 

Blunden  Harbor <  50  64 

Port  Alexander,  Galiano  Island 50  ol 

Bull  Harbor.  Hope  Island 50  55 


<    Vancoui'er  Inland,  sovUhtceei  coast. 


Race  Rocks  Kight,  Fuca  Strait 48  18 

Sooke  Inlet.  Fuca  Strait 48  21 

Jordan  River,  Fuca  Strait 48  25 

Port  San  Juan.  Fuca  Strait 48  33 

Cariuanah  Point  Light 48  37 

48  48 

49  10 
49  14 
49  25 


Cape  Beale  Light,  Barclay  Sound . 

Stamp  Harbor 

ClayoQ uoi  Sound , 

Hesquiat  Harbor 


Nootka  Sound ■  49  36 

Esperanza  Inlet "  49  50 

Kyuquot  Sound 50  00 

Ou-Ou-Kinsh  Inlet I  50  OK 

60  18 
50  28 


Klaskino  Inlet 

(^uatsino  Sound  Entrance. 

Smith  Inlet. 


Takush  Harbor 

Fitxhugh  Sound. 


51  17 


Safety  Cove '  51 

Goldstream  Harbor i  51 

Namu  Harbor i  51 

Welcome  Harbor.  Hakai  Strait '  51 


Pisher  Channel. 


I  37  I  I*ort  John 


Campbell  Island. 


38 
39 


40 


41 
42 


43 

144 


45 
46 


47 
48 


McLaughlin  Bay . 
Kynumpt  Harbor 


Milhank  Sound. 

Port  Blakeney 

Finlaymm  Channel. 

Nowish  Cove 

Klemtoo  Pa&sage , 


Queen  Charlotte  laiandB. 


Port  Kuper 

Skidegate  Inlet. 


Principe  Channel. 


Port  Stephens . 
Port  Canaveral , 


Wright  Sound, 


Holmes  Bay , 

Coghlan  Anchorage 


52  00 


52  09 
52  12 


52  19 


52  31 
52  34 


Longitude. 


Arc 


Time. 


West. 


126  11 
126  42 
126  40 
126  42 
126  46 

126  35 
126  53 
126  41 
126  62 
126  57 

126  50 

127  25 
127  19 
127  40 
127  56 


123  32 

123  43 

124  03 
124  26 

124  46 

125  14 
124  51 

126  00 
126  28 
126  38 

126  58 

127  12 
127  34 
127  52 
127  56 


127  39 


127  45 

127  56 

128  01 

127  52 

128  08 


127  63 


128  10 
128  13 


128  23 


I 


52  57 
58  13 


53  21 
53  34 


53  16 
53  28 


128  27 
128  32 


182  16 
131  69 


129  41 

130  09 


129  05 
129  17 


8  25 
8  27 
8  27 
8  27 
8  27 


26 
28 
27 
27 
2K 

28 
30 
29 
31 
32 


8  14 
8  16 
16 
18 


8 
8 
8 


19 


8  21 
8  19 
8  24 
8  26 
8  27 

8  28 
8  29 
8  30 
8  31 
8  32 


8  31 


8  31 
8  32 
8  82 
8  31 
8  33 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


Page. 


Sitka '  159 

Sitka \  159 

Sitka '  159 

Sitka 159 

Sitka 15M 

Sitka 159 

^itka 9 159 

Sitka 159 

Sitka ,  159 

Sitka ]  159 

Sitka 169 

Sitka 159 

Sitka 169 

Sitka 159 

Sitka 189 


PortTowiiBend... 
Port  Townsend . . . 
Port  Townsend . . . 

Astoria 

Astoria , 


Astoria , 
Astoria 
.\storia . 
Astoria 
Astoria 

Astoria 
Astoria 
Astoria 
Astoria 
Astoria 


Sitka 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


8  82  I  Sitka 


8  83  I  Sitka 
8  33     Sitka 


8  84     Sitka 


I 


834 
8  34 


8  49 


Sitka 
8  48     Sitka 


8  39     Sitka 
8  41     Sitka 


8  36 
8  37 


I 


Sitka 
Sitka 


155 
155 
155 
151 
151 

151 
151 
151 
151 
151 

151 
151 
151 
151 
151 


169 


159 
159 
169 
159 
169 


169 


169 
169 


159 


Sitka 169 


Sitka 169 


169 
169 


159 
159 


159 
159 


Time. 


Height. 


of   : 


HW. 


i 


L\V.        HW.      LW. 


Tiwte  meridian, 
IffP  W. 


Mean  Lo^eer 
Lotp  Water. 


h.  m. 
+2  02 
+1  34 
+1  27 
+  1  19 
+1  19 


-^1 
+1 
*1 
+  1 


28 
20 
49 
29 
15 


+  1  20 
+0  52 
-f-0  61 
+0  55 
+0  34 


h.  m. 
+2  05 
+  1  36 
+1  29 
+1  20 
+1  2U 

+  1  39 
+  1  21 
+  1  50 
+1  dO 
+  1  16 

+1  21 
+0  62 
+0  61 
+0  55 
+0  34 


-1  61 
-1  59 
-2  12 
+0  16 
-0  10 

-0  21 
+0  42 
-0  25 


-1  59 
-2  16 
-2  32 
+0  33 
+0  09 

-0  14 
-^0  34 
-0  16 
-0  24 
0  23 

-0  32 
-0  36 
-0  38 
-0  48 
-0  47 

Time  meridian, 
JA-iO  W. 

-0  12       -0  12 


/(€t. 

+  1.6 

+2.9 

+2.5 

+2.5 

+2.5 

+2.0 

+1.6 

+1.2 

+0.8. 

+0.8 

+0.2 
-0.2 
-0.2 
-0.2 
-1.0 


1.9 

-1.6 

1.1 

-0.4 

0.4 


+1.8 
+8.9 

+  1.8  I 


-0  35 

+2.0 

-0  35 

-ul.6 

-0  44 

+  1.6 

-0  50 

+1.2 

-0  53 

+  1.2 

-1  03 

+0.6 

-1  02 

+0.6 

-1.4 
-1.3 
-1.3 
-1.3 
-1.3 


-1. 
-1. 
-1. 
-1. 
-1. 


-1.6 
-1.6 
-1-6 
-1.6 
-1.6 


-1.5 

-1.4 

-1.3 

0.0 

0.0 

+0.2 
+0.3 
+0.2 
+0.2 

+0.2 


-0  07 
-0  01 
-0  11 
+0  02 
-0  15 


+0  84 


-0  07 
-0  01 
-0  11 
+0  02 
-0  15 


+0  88 


+0.2  I 
+0.2  I 
+0.2  ■ 

0.0  . 

0.0 


0.0 


-0.2 
+0.3 

+0.8 
+0.6 
-0.2 


+1.4 


+0  15  !     +0  19  ;      0.0 
+0  10       +0  12     +0.5 


-0  14 


+0  06 
+0  09 


-0  18 
-0  11 


-0  07 
0  02 


0  12 
■0  11 


-0  16 


I 


-1.6 


-1.6 
-L5 
-1.4 
-1.5 
-1.6 


-1.4 


-1.6 
1.6 


-0.2     -L6 


I 


+0  05  ,  +0. 1 
+0  08     +0.1 


-0  18 
-Oil 


-0  08 
-0  08 


-0  18 
0  12 


-0.2 
+0.8 


+2.0 
+2.0 


+0.8  • 
+2.0 


-1.4 
-1.4 


L6 
-L4 


1.4 
-1.4 


-L4 
-L4 


1.37 
1,.M 
1-4S 
1.4» 
1.49 

i.rj 
i.^< 
1.3.; 

l.iiy 

1.25 

l.i> 

l.lr. 

l.lf^ 
l.> 


0.91 

O.Sh 

i.as 

0.H> 

o.s? 

l-'-T 
1  .-=*» 

1.3-2 
1..3 

1.J4 

1.19 
1.1^ 
1-10 
l.lf 


1.19 


1.16 
1.23 
1.29 
1.25 
1.16 


1.36 


1.19 
l.j:> 


1.18 


1.20 

1.2C» 


l.lf. 
1.2i' 


1.42 
l,4::f 


1.29 
1.42 


AND  TIDAL  <X)NSTANT8. 


391 


Number. 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

1 
Diurnal  wave. ' 

Mean  sea  level 
above  plane  of— 

Predic-  Tronic 
tions.  ,  LLW. 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 
(Sg). 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

HWI. 

LWI. 

HHWI. 

LLWI. 

1 

Eatt. 

1  , 

2  > 
3 

4 
5 

1  45 
1  15  ; 
1  08  1 
1  00 
1  00 

A.  tn. 
800 
7  29 
7  22 
7  13 
7  13 

A.tn. 
1  145 
0  466 
0  395 
0  315 
0  315 

h.fn. 
8  125 
7  405 
7  835 
7  245 
7  245 

/eel. 
10.6 
11.9 
11.5 
11.5 
11.5 

feet 
13.6 
15.2 
14.7 
14.7 
14.7 

/eel. 
7.1 
8.0 
7.7 
7.7 
7.7 

/eet. 
13.9 
15.4 
14.9 
14.9 
14.9 

feet. 
1.8 
•2.0 
1.9 
1.9 
1.9 

fed. 
5.3 
5.6 
6.6 
6.6 
6.5 

h.  m. 

feet. 
5.8 
6.1 
6.0 
6.0 
6.0 

feet. 
7.2 
7.9 
7.7 
7.7 
7.7 

feet. 
7.5 
8.2 
8.0 
8.0 
8.0 

o 

25.0 
25.0 
25.0 
25.0 
26.0 

6 
7 

8 

10 

■ 

1  20 
1  00 
1  30 
1  10 
0  55 

7  38  ' 
7  13 
7  43 
7  23 
7  08 

0  505 
0  295 
0  595 
0  395 
0  245 

7  455 
7  255 
7  555 
7  355 
7205 

11.0 
10.6 
10.8 
10.0 
10.0 

14.1 
13.6 
18.2 
12.8 
12.8 

7.4 
7.1 
6.9 
6.7 
6.7 

14.3 
13.8 
13.5 
18.1 
18.1 

1.9 
1.9 
1.8 
1.8 
1.8 

6.4 
6.8 
5.2 
6.1 
6.1 

5.9 
6.8 
5.7 
6.6 
5.6 

7.4 
7.2 
7.0 
6.8 
6.8 

7.8 
7.6 
7.4 
7.2 
7.2 

25.0 
25.0 
25.0 
25.0 
25.0 

11 
12 
13 
14 
15 

100 
080 
0  30 
0  32 
0  10 

7  13 
6  42 
6  42 
6  44 
622 

0  275 

-  0035 

-  0-085 

-  0  015 

-  0255 

7265 
6  455 
6  455 
6  475 
6  865 

9.4 
9.0 
9.0 
9.1 

8.4 

12.1 
11.5 
11.5 
11.6 
10.7 

6.8 
6.0 
6.0 
6.1 
5.6 

12.5 
12.0 
12.0 
12,1 
11.8 

1.8 
1.7 
1.7 
1.7 
1.7 

5.0 
4.9 
4.9 
4.9 
4.7 

5.6 
5.3 
5.8 
5.4 
6.2 

6.4 
6.2 
6.2 
6.2 
5.8 

6.9 
6.6 
6.6 
6.7 
6.2 

26.0 
25.0 
25.0 
25.0 
25.0 

16 
17 
18 
19 
20 

1  45 
1  27 
1  10 
046 
020 

738 
7  29 
7  15 
6  55 
6  28 

8  345 
8  165 
2  545 
0  105 
-  0  155 

7825 
7  285 
7095 
7  125 
6  455 

4.8 
5.0 
5.4 
6.0 
6.0 

5.8 
6.0 
6.5 
»    7.4 
7.4 

8.7 
8.9 
4.2 
4.8 
4.8 

9.1 
9.4 
10.0 
8.5 
8.5 

1.0 
1.0 
1.1 
1.9 
1.9 

7.6 
7.8 
8.1 
8.6 
8.6 

*-*-•"*• 

7.6 
7.8 
8.1 
4.1 
4.1 

6.0 
6.2 
6.6 
4.8 
4.8 

6.8 
6.0 
6.8 
4.6 
4.6 

28.5 
28.5 
28.6 
28.6 
28.5 

21 
22 
23 
24 

1    12  20 

;      045 

12  15 

12  a^ 

12  05 

6  15 

7  20 
6  08 
556 
5  55 

11  49a 
0  175 
11  44a 
11  35a 
11  34a 

6  805 

7  335 
6235 
6  105 
6  105 

8.0 
10.0 
8.1 
8.3 
7.9 

9.9 
12.4 
10.0 
10.8 

9.8 

5.7 
7.1 
5.8 
5.9 
5.6 

10.9 
13.2 
11.0 
11.2 
10.7 

2.2 
2.4 
2.2 
2.2 
2.1 

4.2 
4.6 
4.2 
4.2 
4.1 



4.7 
5.8 
4.8 
4.8 
4.7 

6.6 
6.6 
6.6 
6.6 
6.4 

6.9 
7.1 
5.9 
6.1 
6.9 

28.5 
24.0 
24.0 
24.0 
24.5 

2t; 

27 
2« 
29 
30 

11  55 
11  50 
11  47 
11  35 
11  35 

5  45 
5  38 
534 
522 
522 

11  24a 
11  18a 
11  15a 
11  02a 
11  02a 

6005 
5535 
5  495 
5885 
5  385 

7.8 
7.5 
7.5 
6.9 
6.9 

9.7 
9.3 
9.3 
8.6 
8.6 

5.5 
5.3 
5.3 
4.9 
4.9 

10.6 

10.2 

10.2 

9.6 

9.6 

2.1 
2.1 
2.1 
2.0 
2.0 

4.1  1 

4.0  i 

4.0   

3.9    

3.9   

4.7 
4.6 
4.6 
4.4 
4.4 

5.4 
5.2 
5.2 

4.8 
4.8 

5.7 
6.6 
5.6 
5.2 
5.2 

24.6 
24.5 
24.5 
25.0 
25.0 

31 

025 

6  37 

-  0085 

6605 

9.2 

11.8 

6.2 

12.2 

1.7 

4.9 

6.4 

6.8 

6.7 

25.6 

32 

!     33 

34 

0  30 
0  35 
0  25 
0  39 
0  20 

6  42 
6  47 
6  37 
6  51 
6  32 

-  0085 
0035 

-  0065 
0  075 

-  0  135 

6555 
7  005 

6  495 

7  045 
6  455 

9.0 
9.5 
10.0 
9.7 
9.0 

11.5 
12.2 
12.8 
'     12.4 
11.5 

6.0 
6.4 
6.7 
6.5 
6.0 

12.0 
12.6 
13.1 
1      12.8 
12.0 

1.7 
1.8 
1.8 
1.8 
1.7 

4.9 
6.0 
5.1 
6.1 
4.9 

6.3 
5.5 
6.6 
5.5 
5.3 

6.2 
6.5 
6.8 
6.6 
6.2 

6.6 
6.9 
7.2 
7.0 
6.6 
1 

26.0 
26.0 
26.0 
26.0 
26.0 

37 

1  10 

726 

0  395 

7  385 

10.5 

13.4 

7.0 

13.7 

1.9 

6.8 

6.8 

7.1 

7.5 

26.0 

1    as 

39 

050 
^      0  45 

7  06 
6  59 

0  175 
0  135 

7  195 
7  125 

9.2 
9.7 

11.8 
.    12.4 

6.2 
6.5 

12.2 
12.8 

1.7 
1,8 

4.9 
6.1 

•••••••• 

5.4 

6.5 

6.8 
6.6 

6.7 
7.0 

1 

26.0 

26.0 

1 

40 

0  20 

6  31 

-  0  185 

6  445 

9.1 

11.6 

6.1 

12.1 

1.7 

4.9 

5.4 

6.2 

6.7 

26.5 

41 
42 

0  40 
0  43 

6  52 
6  55 

0  085 
0  115 

7055 
7  085 

9.3 
9.3 

11.9 
11.9 

6.2 
6.2 

12.3 
12.8 

1.7 
1.7 

5.0 
5.0 

6.4 
5.4 

6.4 
6.4 

6.8 
6.8 

26.5 
26.5 

■  43 

44 

1 

0  00 
007 

6  12 
•  6  19 

-  0  835 

-  0  245 

6  255 
6  315 

9.0 
10.0 

11.5 

12.8 

6.1 
6.7 

12.0 
13.1 

1.7 
1.8 

4.9 
6.1 

6.8 
5.6 

6.2 
6.8 

6.6 
7.2 

26.5 
27.0 

45 
46 

022 
025 

633 
636 

-  0085 

-  0065 

6  455 
6  485 

11.0 
11.0 

14.1 
14.1 

7.4 
7.4 

14.8 
14.8 

1.9 
1.9 

5.4 
5.4 

5.9 
5.9 

7.4 

7.4 

7.8 
7.8 

27.0 
27.0 

47 

48 

1 

'      0  20 
■     020 

1 

6  31 
6  80 

-  0  115 

-  0  105 

6  435 

6  425 

10.0 
11.0 

12.8 
14.1 

6.7 
7.4 

13.1 
14.3 

1.8 
1.9 

5.1 
5.4 

•••••••■ 

5.6 
5.9 

6.8 
7.4 

7.2 

7.8 

27.0 
27.0 

392 


TABLE  3.— TIDAL  DIFFERENCES 


a 

s 
55 


1 
2 


4 
6 
6 
7 


8 
9 
10 
11 
12 
13 
14 


15 
16 
17 
18 
19 
20 
21 


22 
23 
24 
25 
26 
27 
28 


29 
20 
31 
32 
33 


34 
35 
36 
37 
38 

39 
40 
41 
42 

43 
44 
4.') 
46 


47 
4fs 

■19 
50 
')! 


Station. 


NORTH  AMERICA  (Wmt 
Coast  )— Continued . 

BRITISH  COLUMBIA— continued. 

OreenviUe  CKanneL 

Lowe  Inlet 

Kle  w  nu^rget  Inlet 

Ogden  Channel, 

Alpha  Bay 

ChcUham  Sound, 

Refuge  Bay,  Porcher  Island 

Qlawdseet  Anchorage 

Metlakahtia  Bay 

Port  Simpson 

BRITISH  COLUMBIA  AND  ALASKA. 

Portland  Oanalf  etc. 

Wales  Point,  Alaska 

Winter  Ear.,  Pearse  Canal,  Alaska. 

Somerville  Bay,  B.  C 

Nasa  Bay.  B.  C 

Observatory  Inlet,  B.  C 

Halibut  Bay,  Alaska 

Fords  Cove,  B.C 

ALASKA. 

Dixon  Entrance. 


Haystack  Island 

Port  Tongass,  Tongass  Island 

Nakat  Harbor 

Cape  Fox 

Cape  Chacon.  Prince  of  Wales  Id. 

Howkan,  Kalsahnee  Strait 

Cape  Muzon,  Dall  Island 


ReviUagigedo  Cfiannel. 

Morse  Cove,  Duke  Island 

Vixen  Bay.  Boca  de  Quadra 

CuHtom  House  Cove,  Mary  Island 
Hossler  Harbor,  Annette  Island.. 

Gnat  Harbor,  Carroll  Inlet 

Ward  Cove,  Tongass  Narrows 

Ketchikan,  Tongass  Narrows 


Behm  Canal 


Shoalwiiter  Pass 

Burroughs  Bay 

Bell  Ann.  Bell  Island 

Convenient  Cove,  Hassler  Island. 
Loring,  Naha  Bay 


Clarence  Strait. 

Cape  Northumberland,  Duke  Id 

Tamgas  Harbor,  Annette  Island 

Niblack  Anchorage.  Moira  Scjund. 

Metlakfttla,  Port  Chester 

Cha.sima  Anch.,  Cholmondeley  Sd 


Kasaan  Bay  Entrance 

Kasaan  Village*.  Skowl  Arm 

Kiirta  Bay.  Kasaan  Bay 

Tolstoi  Bay,  Prince ol  vVales  Island. 


Union  Bay.  Earnest  Sound 

Dewey  Anchorage.  Etolin  Island  .. 
Ratz  Harbor.  Prince  of  Wales  Island 
Steamer  Bay.  Etolin  Island 


Geographic  portion,  i       standard  port  tor 


reference. 


Lati- 
tude. 


North. 

O      t 

53  33 
53  39 


53  62 


54  04 
54  13 
54  20 
54  84 


5.')  45 
55  55 

55  53 

56  09 


Sximncr  Strait. 

Port  McArthur.  Kuiu  Island 55  04 

Shakan,  prince  of  Wales  Island i  55  08 

Port  Beauclerc,  Kuiu  Island :  55  18 

Port  Protection,  Prince  of  Wales  Id.   55  19 
Ked  Bay.  Prince  of  Wales  Island...   55  19 


54  42 

54  49 
54  47 

54  59 

55  06 
55  14 
55  37 


54  48 
54  46 
54  48 
54  46 
M  42 
&4  49 
M  40 


54  55 
65  03 

55  06 
55  13 
55  23 
55  24 
55  21 


55  26 

56  02 
55  58 
55  52 
55  36 


54  51 

55  04 
55  W 
55  08 
55  16 

55  24 
55  23 
oo  34 
55  39 


Longitude. 


Arc.  Time. 


WesL 


129  36 
129  45 


130  18 


180  22 
180  46 
130  28 
130  27 


130  28 
130  27 
130  13 
129  59 

129  58 

130  06 
130  06 


130  37 
130  44 
130  42 
130  51 
132  01 
132  49 
132  41 


131  15 

ISO  47 

131  13 

131  26 

131  20 

Kl  44 

131  39 


130  54 

131  06 
131  31 
131  41 
131  38 


131  22 

131  33 

132  07 

131  31 

132  03 

132  10  ; 

132  22 
182  35 
132  25 

132  12 
132  22 
132  36 
132  41 


134  07 
133  27 
133  54 
133  36 
133  18 


h.m. 
838 
8  89 


8  41 


8  41 
8  43 
8  42 
8  42 


8  42 
8  42 
8  41 
8  40 
8  40 
8  40 
8  40 


8  42 
8  43 
8  43 
8  43 
8  48 
8  51 
8  51 


8  45 
8  43 
8  45 
8  46 
8  45 
8  47 
8  47 


8  44 
8  44 
8  46 
8  47 
8  47 


8  46 
8  -I'.. 
48 
46 

48 


8 
8 
8 


Name. 


Sitka 
Sitka 

Sitka 

Sitka 
Sitka 
Sitka 
Sitka 


Page. 


169 
159 


159 


159 
159 
159 
159 


Sitka 

Sitka 

Sitka 

Sitka , 

Sitka ' 

Sitka 

Sitka 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


169 
159 
159 
159 
159 
159 
159 


159 
159 
159 
159 
159 


Sitka 159 

Sitka I    159 


Sitka 
Sitka 
Sitka 
Sitka 
siika 
Sitka 
Sitka 


Sitka 
Sitka 


169 
159 
159 
15d 
169 
169 
159 


159 
159 


Sitka ]    159 

Sitka I    159 

Sitka 159 


Sitka 159 

Sitka j  1.j9 

Sitka 159 

Sitka l.=)9 

Sitka I  159 


8  49     Sitka 159 

Sitka 159 

Silka 159 

Sitka 159 


8  49 

8  50 

8  50 

8  49 

8  49 

8  50 

8  51 

8  56 

8  54 

8  56 

8  54 

8  53 

Sitka 
Sitka 
Sitka 
Sitka 


Sitka 
Sitka 
Sitka 
Sii>.-ft 
Siik.ti 


159 
l.'i9 
159 
159 


159 
159 
159 
159 
159 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian^ 
19SP  W. 


A.  m. 

000 

+0  11 


-0  07 


-0  12 
-0  15 
-0  08 
•0  12 


-0  14 
-0  06 
-0  10 
+0  13 

+0  16 
+0  18 
+0  21 


-0  15 
-0  17 
-0  13 
-0  18 
-0  15 
+0  09 
-0  14 


+0  04 
+0  10 
-0  01 
+0  04 
+0  12 
+0  08 
+0  05 


+0  01 
+0  04 
+0  14 
+0  12 
-(-0  10 


-  0  15 

0  13 

-0  10 

-0  08 

-0  02 

+  0  17 
+  0  12 
+0  41 
+0  11 

+0  12 
+0  18 
+0  13 
+0  09 


-0  04 

+0  01 

0  00 

000 

+0  03 


h,VIK. 

000 
+0  12 


-0  09 


-0  14 
-0  17 
-0  10 
-0  13 


-0  16 
-0  16 
-0  12 
+0  10 
+0  12 
+0  14 
+0  16 


-0  17 
-0  22 
-0  22 
-0  17 
-0  12 
+0  16 
-0  13 


+0  01 
+0  04 
-0  13 
-0  06 
-0  12 
+0  05 
-hO  OvJ 


-0  09 


14 
16 
13 
■0  11 
-0  05 


-0 

-0 

0 


+0  15 
+0  11 
+0  86 
+0  09 

+0  11 
+0  12 
+0  12 

+0  08 


•0 

0 

-0 

0 

0 


03 
00 
01 
02 
00 


Heigbu 


HW.  I  LW. 


Mean  Lower 
Laic  Water. 


feel. 
+3.0 
+8.0 


+4.6 


+2.9 
+2.4 

+4.8 
+4.6 


+3.8 
+4.2 

+4.4 
+9.4 
+9.4 
+6.6 
+5.2 


feet. 

-1.2 

-1.2 


-1.2 


-1.3 
-1.4 
-1.2 
-1.0 


■1.2 
-1.2 
1.2 
-0.8 
-0.8 
-1.0 
-1.2 


+4.0 
+4.2 
+4.2 
+4.0 
+2.0 
+3.0 
+1.8 


1.2 
-1.2 
1.2 
1.2 
1.4 
1.2 
L4 


I 


+4.2 
+3.2 
+4.4 
+4.6 
+3.1 
+6.8 
+4.0 


3.1 


-1.2 
-1.2 


-0  08 

+4.8 

+6.  ft 

+0  06 

+0  06 

+2.7 

+0  01 

+5.0 

-1.2 


1.3 
-1.2 
-1.0 
-1.3 
■1.2 


+3.4 

+4.4 

+3.8 
+4.8 
+  *.4 
+4.2 


-1.0 
+0.2 
+1.8 
+1.2 
+3.2 


Ratio  ; 

of      ! 

mngea. 


+2.7 

-1.3 

+4.4 

-1.2 

+4.6 

-1.2 

+4.6 

-1.2 

+6.0 

-1.2 

+5.6 

-1.0 

+  4.2 

-1.2 

-1.2 ; 

1.2 

1.2  I 
1.2 
1.2 
1.2 


-1.6 
-1.6 
-1.3 
-1.4 
-L2 


1.55 
1.56 


1.75. 


1.M 

1.49 
1.77 
1.73 


1.66 
l.r;> 
1.71 
2.32 
2.32 
1.9» 
1.S1 


1.67 
1.70 
1.68 
L67 
1.44 
1.55 
1.40 


1.68 
1.58 
1.71 
1.74 
1.57 
2.02 
1.67 


1.57 
1.76 
2,02 
1.52 
L79 


1.52 
1.71 
1.75 
1.74 
1.79 

1.87 
l.t»}- 
1-61 
1.72 

l.« 
1.T7 
l.Tl 
1.6* 


1.09 
1.22 
1.41 
1.35 
1.56 


AND  TIDAL  CONSTANTS. 
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Interval. 


1 

2 


4 
5 
6 
7 


I 


15 
16 
17 
18 
19 
2) 
21 


22 
23 
24 
25 
26 
27 
28 


29 
30 
31 
32 
33 


35 

36  I 

37  I 

38  , 

39 

10 

41 

\'l 

-13  , 
44  I 
45 
4« 


47 

48 
49 
•tO 
51 


Mean. 


HWI. 


8 
9 
10 
11 
12 
13 
14 


h.  fit. 
0  90 
040 


020 


0  15 
0  10 
0  18 
0  14 


Oil 
0  17 
0  16 
0  40 
0  48 
0  45 
0  48 


0  10 
0  08 
0  12 
0  07 
0  04 
0  26 
0  02 


0  27 
0  35 
0  22 
U  25 
0  35 
0  28 
0  25 


0 
0 


25 
28 
0  35 
0  32 
0  80 


0  06 
0  08 
0  09 
0  13 
0  17 

0  25 
0  30 

0  58 
0  28 

0  30 
0  31 
0  30 
0  25 


0  07 
0  12 
0  11 
0  13 
0  17 


LWI. 


h.  fit. 
6  42 
658 


6  80 


6  25 
6  20 
6  28 
6  25 


6  21 
6  21 
6  26 
6  49 
6  51 
653 
655 


620 
6  15 
6  16 
6  20 
6  19 
6  44 
6  15 


636 
6  41 
6  22 
6  27 
6  23 
6  37 
6  38 


6  27 
6  83 
6  39 
6  38 
6  36 


6  19 
6  17 
6  18 
6  22 
6  26 

6  36 

6  41 

7  05 
6  38 

6  41 
6  42 
6  41 
6  36 


6  20 
6  23 
6  '22 
6  23 
6  26 


Tropic. 


HHWI. 


A.  fit. 
0  01b 
0  lib 


-0  07b 


-0  14b 
-0  19b 
-0  09b 
-0  18b 


-0 
-0 
-0 
0 
0 
0 
0 


17b 
10b 
lib 
16b 
19b 
19b 
21b 


18b 
19b 
16b 
21b 
26b 
04b 
29b 


00b 
06b 
06b 
02b 
06b 
08b 
02b 


-0  04b 
0  01b 
0  10b 
0  08b 
008b 


-0  28b 
-0  19b 
16b 
14b 
10b 


0 
-0 
-0 


-0  01b 
0  08b 
0  29b 
0  01b 

002b 

0  &lb 

0  02/> 

-0  02b 


0  '28b 
0  216 
0  19b 
0  18b 
0  12b 


LLWI. 


Range  of  tide. 


A.  fit. 
658b 
704b 


6  41b 


6  36b 
6  81b 
6  89b 
6  86b 


6  32b 
6  32b 
6  87b 
6  58b 


7 
7 
7 


00b 
08b 
06b 


6  81b 
626b 
6  26b 
6  81b 
6  81b 
655b 
6  27b 


6  47b 
662b 
6  88b 
638b 
6d4b 
6  47b 
6  88b 


6  38b 
6  44b 
6  49b 
6  49b 
6  47b 


6  80b 
6  28b 
6  29b 
6  88b 
6  87b 

6  46b 

6  5'2b 

7  16b 
6  49b 

6  62b 
6  53b 
6  52b 
6  47b 


6  34b 
6  36b 
6  34b 
6  35b 
6  37b 


Mean 

(Mn). 


Stet. 
12.0 
12.0 


18.6 


11.9 
11.5 
18.7 
18.4 


12.8 
18.0 
18.2 
17.9 
17.9 
15.3 
14.0 


12.9 
13.1 
13.0 
12.9 
11.1 
12.0 
10.8 


18.0 
12.2 
18.2 
18.4 
12.1 
16.6 
12.9 


12.1 
18.6 
16.6 
11.7 
18.8 


11.7 
13.2 
18.6 
18.4 
13.8 


Spring 
(8g). 


SteL 
15.4 
15.4 


17.3 


15.8 
14.7 
17.5 
17.2 


16.4 
16.6 
16.9 
22.9 
22.9 
19.6 
17.9 


Neap 

(Npf. 


14.4 
13.0 
12.4 
18.8 

1 
18.4 
16.6 
15.9 
17.0 

12.8 
13.7 
13.2 
13.0 

16.4 
17.5 
16.9 
16.6 

8.4 
9.4 

10.8 
12.0 

8.0 
8.0 


9.1 


8.0 
7.7 
9.2 
9.0 


16.6 
16.8 
16.6 
16.5 
14.2 
15.4 
13.8 


16.6 
15.6 
16.9 
17.2 
16.5 
20.0 
16.5 


16.6 
17.4 
20.0 
16.0 
17.7 


15.0 
16.9  ■ 
17.3  I 
17.2  ' 
17.7 


8.6 

8.7 

8.8 

12.0 

12.0 

10.3 

9.4 


8.6 
8.8 
8.7 
8.6 
7.4 
8.0 
7.2 


8.7 
8.2 
8.8 
9.0 
8.1 
10.5 
8.6 


Great 
tropic 
(Gc). 


/crt. 
15.4 
15.4 


17.2 


15.8 
14.8 
17.4 
17.0 


16.8 
16.6 
16.8 
22.1 
22.1 
19.2 
17.7 


Tropic  diurnal 
inequality. 


HWQ. 


16.5 
16.7 
16.6 
16.6 
14.4 
15.4 
14.1 


10.4 
1'2.2 


13.3 
15.6 


8.1 

15.6 

9.1 

17.2 

10.5 

19.5 

7.8 

16.1 

9.2 

17.4 

7.8 

15.1 

8.8 

16.8 

9.0 

17.1 

9.0 

17.0 

9.2 

17.4 

9.6 

18.2 

8.7 

16.6 

8.3 

15.9 

8.9 

16.9 

8.6 

16.3 

9.2 

17.3 

8.8 

16.8 

8.7 

16.6 

6.6 

11.3 

6.8 

12.4 

7.3 

14.2 

7.0 

13.6 

8.2 

15.7 

1 

Seei. 
2.0 
2.0 


2.1 


2.0 
1.9 
2.1 
2.1 


2.0 
2.1 
2.1 
2.4 
2.4 
2.2 
2.1 


2.0 
2.1 
2.1 
2.0 
1.9 
2.0 
1.9 


LWQ. 


16.6 

1 
2.1 

16.7 

2.0 

16.8 

2.1 

17.0 

2.1 

16.6 

2.0 

19.5 

2.8 

16.5 

2.0 

2.0 
2.1 
2.8 
1.9 
2.1 


1.9 
2.1 
2.1 
2.1 
2.1 

2.2 
2.1 
2.0 
2.1 

2.0 
2.1 
2.1 
2.1 


1.7 
1.7 
1.9 
1.8 
2.0 


6.6 
5.6 


6.0 


6.6 
5.6 
6.0 
6.9 


5.8 
6.9 
6.9 
6.9 
6.9 
6.4 
6.1 


5.9 
5.9 
5.9 
5.9 
6.4 
6.6 
6.4 


6.9 
6.7 
5.9 
6.0 
6.7 
6.4 
6.9 


6.7 
6.0 
6.4 
6.6 
6.0 


5.6 
5.9 
6.0 
6.0 
6.0 

6.2 
5.9 
5.7 
5.9 

5.8 
6.0 
5.9 
5.9 


4.7 
5.0 
5.4 
5.2 
5.7 


Diurnal  wave. 


Tropic 
HW 

inter- 
val. 


h,  fn. 


Tropic 
range. 


Sett. 
6.2 
6.2 


6.6 


6.1 
6.0 
6.6 
6.6 


6.4 
6.4 
6.5 
7.6 
7.6 
7.0 
6.7 


6.4 
6.4 
6.4 
6.4 


Mean  sea  level 
above  planeof- 


Predlc- 
tions. 


5.9 

6.2" 

6.9 

6.4 

6.2 

6.6 

6.6 

6.2 

7.0 

6.4 

/crt. 
8.0 
8.0 


8.8 


7.9 
7.6 
8.9 
8.8 


8.4 
8.6 
8.7 
11.4 
11.4 
9.9 
9.1 


8.5 
K6 
J'.  6 
8.6 
7.4 
8.0 
7.3 


8.6 
8.1 
8.7 
8.8 
8.0 
10.0 
8.9 


Tropic 
LtW. 


6.2 

1 
8.0 

6.6 

8.9 

7.0 

10.0 

6.1 

7.8 

6.6 

9.0 

6.1 

7.8 

6.5 

8.7 

6.6 

8.8 

6.5 

8.8 

6.6 

9.0 

6.7 

9.4 

6.4 

8.6 

6.8 

8.2 

6.5 

8.7 

6.4 

8.4 

6.6 

8.9 

6.5 

8.7 

6.4 

8.6 

5.2 

6.8 

5.5 

6.4 

5.9 

7.3 

6.7 

7.0 

6.2 

8.1 

feet. 
8.4 
8.4 


9.3 


8.4 
8.1 
9.4 
9.2 


8.9 

9.0 

9.1 

12.0 

12.0 

10.4 

9.6 


8.9 
9.1 
9.0 
8.9 
7.9 
8.4 
7.7 


9.0 
8.6 
9.1 
9.8 
8.5 
10.6 
9.3 


8.5 
9.4 
10.6 
8.2 
9.5 


8.2 
9.1 
9.4 
9.3 
9.5 

9.9 
9.0 
8.7 
9.1 

8.9 
9.4 
9.1 
9.0 


6.2 
6.9 
7.7 

7.2 
8.6 


Varia- 
tion of 
the  com- 

pa«. 


Ea»t. 
o 

27.6 
27.6 


27.6 


27.6 
27.6 
28.0 
29.0 


28.0 
28.0 
28.5 
28.5 
28.5 
28.5 
28.6 


28.6 
28.0 
28.0 
28.0 
28.0 
28.0 
28.0 


28.5 
28.5 
28.6 
28.5 
28.5 
29.0 
29.0 


29.0 
29.0 
29.0 
29.0 
29.0 


28.0 
28.5 
28.5 
28.5 
2'*.  5 

28.5 
'28.5 
28.5 
29.0 

29.0 
29.0 
29.0 
29.0 


28.0 
28.0 
28.0 
28.5 
28.5 
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TABLE  3.— TIDAL  DIFFERENCES 


s 

9 


1 
2 
8 
4 
5 


6 

7 
8 


9 
10 
11 


12 
13 
14 
15 

16 
17 
18 
19 


20 
21 
22 
28 

24 
25 
26 
27 

28 
29 
80 
81 


82 
33 
34 
35 
36 
37 


38 
39 
40 
41 
42 
43 
44 


48 
49 
50 
51 
52 
r.;J 
51 


Station. 


Geographic  position. 


Lati- 
tude. 


I 


NORTH  AMERICA  (West 
Coast)  —Continued. 

ALASKA— continued. 

Sumner  5/m«— Continued.  yortti. 

o     t 

Duncan  Canal  Entrance 56  82 

St.  John  Harbor,  Znrembo  Island  ..  56  26 

Wranarell.  Wrangell  Island 56  28 

Hi^hfleld  Cannerv 56  29 

Stikine  River  £nt..  Pt.  Rothaay ....  56  35 


Wrangea  Strait. 

Point  Lock  wood,  Woewodski  Island 
Finffer  Point.  Lindenberg  Penin . . . 
Prolewy  Point,  Lindenberg  Penln.. 

Keku  Strait 

Seclusion  Harbor,  Kuiu  Island 

Port  Camden,  Kuiu  Island 

Hamilton  Ba3',  Kupreanof  Island . . 

Frederick  Sound. 

Ideal  Cove^  Mitkof  Island 

Brown  Cove 

Thomas  Bay 

Portage  Bay.  Kupreanof  Island 


56  38 
56  41 
56  50 


56  33 
56  44 
56  55 


56  40 

56  53 

57  00 
57  00 


Cleveland  Passage,  Whitney  I 57  13 

Pybus  Bay,  Admiralty  Island 57  19 

Eliza  Harbor,  Liesnoi  Island 57  10 

Saginaw  Bay,  Kuiu  Island 56  55 


Stephens  Passage. 


57  18 
67  25 


Mole  Harbor,  Seymour  Canal 

Windfall  Harbor,  Seymour  Canal 

Holkham  Bay,  Harbor  Island 

Port  SnettLsham,  Point  Styleman 

Taku  Harbor 

Taku  Inlet,  Greeley  Point 

Juneau,  Gastineau  Channel 

FTitz  Cove,  Douglas  Island 


67  40 
67  52 
57  46 
57  68 


Lynn  Canal. 

Funter  Bay,  Mansfield  Peninsula .. 
Barlow  Cove,  Mansfield  Peninsula. 

William  Henry  Bay 

Pyramid  Harbor,  Chilkat  Inlet 

Portage  Cove,  Chllkoot  Inlet 

Skagway 


Chatham  ^raU. 

Port  Conclusion,  Baranof  Island . . . 

Security  Bay.  Kuiu  Island 

Whitewater  Bay,  Admiralty  Idand. 

Killisnoo,  Kootznahoo  Roads 

Favorite  Bay,  Kootznahoo  Inlet . . . 
Mitchell  Bay,  Kootznahoo  Inlet . . . 
Freshwater  Bay,  Chichagof  Island. 


Outer  coasL 


45     Bucareli  Bay,  Suemez  Island. 
4r)     Cape  Ommanev.  Baranof  Island 
47  I  SITKA,  Baranof  Island 


56  16 

56  51 

57  11 


Peru  Strait. 


Point  Thatcher 

Nismeni  Cove 

I'ogibshi  Anchorage 

Bear  Bay 

SERGIU8  Narrows* 

Hrtley  Anchorage,  Fish  Bay 

Whitestone  Narrows,  Neva  Strait 


Longitude. 


Arc.    .  Time. 


T^V^/. 


133  05 
132  57 
132  22 
132  22 
1S2  22 


182  57 
182  56 
132  56 


183  52 
183  65 
133  50 


132  88 

132  48 
182  52 

133  19 

133  80 

134  00 
134  17 
134  13 


Port  Houghton.  Robert  Islands  . . 

Hobart  Bay.  Entrance  Island 

Snug  Cove,  Gambler  Bay ■  67  26  !  133  57 

WindhamBay 57  88  '  138  30 


133  28 
133  26 


134  08 
134  16 
138  37 
133  53 


58  04  134  00 
58  13  134  05 
58  18  !  134  24 
58  19  134  36 


13-1  31 
134  21 
i:i4  31 


57  28 

134  34 

57  tr' 

134  87 

57  :il 

134  29 

57  51 

135  01 

55  19 

138  26 

56  10 

134  32 

57  08 

135  20 

67  28 

134  61 

57  83 

135  19 

57  30 

185  32 

57  25 

135  29 

57  JW 

135  38 

57  22 

135  30 

57  15 

135  30 

h.  m. 
8  52 
8  52 
8  49 
8  49 
8  49 


8  62 
8  52 
8  52 


8  55 
8  56 
8  55 


8  51 
8  51 
8  51 
8  53 


54 
56 


8  57 
8  57 


8  54 
8  54 
8  56 
8  54 

8  57 
8  57 
8  54 
8  56 

8  56 
8  66 
8  58 
8  58 


58  15 

134  53 

9  00 

58  20 

134  53 

9  00 

58  43 

136  14 

9  01 

59  11 

135  28 

902 

59  14 

135  26 

9  02 

59  27 

135  18 

9  01 

8  58 
8  57 
8  68 
8  58 
8  58 
8  58 
900 


854 

8  58 

9  01 


8  69 

9  01 
9  02 
9  02 
9  06 
9  02 
9  02 


Standard  port  for 
reference. 


Name. 


Tidal  differences^. 


Page.; 


Sitka 
Sitka 
Sitka 

Sitka 
Sitka 

Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 

Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


159 
159 
169 
169 
159 


159 
159 
169 


169 
159 
159 


169 
169 
159 
159 

159 
159 
159 
169 


169 
169 
169 
169 

169 
159 
169 
159 

169  . 
159 
159 
159 


159 
159 
169 
159 
169 
169 


159 
159 
159 
159 
159 
159 
159 


159 
159 
169 


159 
159 
159 
169 
159 
159 
159 


Time. 


I     HW. 


LW. 


Height. 
HW.  ,   LW 


Ratio 

of 

range*. 


Time  meridian, 
1SS°W. 


Mean  Lower 
Law  Water. 


h.  m. 
+0  OH 
-1-0  07 
-1-0  12 
+0  14 
-HO  25 


-HO  10 
-HO  85 
+0  15 


+0  06 
-HO  06 
-HO  03 


-HO  27 
-HO  12 
+0  10 
+0  07 

+0  05 
+0  06 
+0  04 
+0  03 


+0  06 
+0  07 
+0  10 
+0  09 

+0  15 
+0  40  I 
+d  11  I 
+0  15  ! 

+0  16 
+0  19 
+0  36 
+0  16 


+0  10 
+0  13 
+0  18 
+0  23 
+0  26 
+0  85 


-0  08 
+0  02 
+0  07 
+0  10 
+0  37 
+1  49 
+0  18 


-0  09 

-0  04 

000* 


+0  11 
+0  24 
+0  26 
+0  17 
+0  20 
+0  12 
+0  06 


h.  m. 
+0  05 
+0  04 
+a09 
+0  11 
+0  80 


+0  08 
+0  35 
+0  13 


-0  06 
-0  20 
-0  22 


+0  08 
+0  10 
+0  07 
+0  01 


feet. 

+3.6 

+4.0 

+4.6 

+2.4 


feet. 
-1.2 
-1.2 
-1.2 
-1.2 
-1.4 


5  feet  bdote 
Mean  L&wer 
Low  Water. 

+7.0  '  -1.6 
-1-8.4  I  -H.6 
+  7.5  I  -1.5 

Mean  Lower 
Low  Water. 


+0.6 
+2.0 


-1.4 
-1.4 


+1.6     -1.4 


+8.4 
+5.0 
+8.6 
+3.8 


+0  08  +8.8 
+0  05  +3.2 
+0  08  '  +2.8 
+0  02  I  +2.3 


+0  08  +3.6 

+0  04  I  +3. 6 

+0  07  ,  +8.8 

+0  06  +3.6 

+0  11  +3.8 

+0  35  +6. 4 

+0  07  +3.6 

+0  11  +4.2 

+0  12  +5.0 

+0  15  +6.2 

+0  35  !  +5.7 

+0  17  I  +3.6 


+0  13 
+0  15 
+0  12 
+0  14 
+0  15 
+0  26 


-0  02 
000 
+0  04 
+0  06 
+0  33 
+1  64 
+0  18 


-0  08 

-0  08 

0  00 


+0  07 
+0  22 
+0  26 
+0  17 
+0  25 
+0  04 
000 


+4.2 
+4.4 
+8.6 
+4.0 
+5.8 
+6.3 


-0.8  -1.6 

+2.1  -1.3 

+2.4  -1.2 

+2.6  -1.2 

+  1.6  1.4 

-0.3  -1.5 

+2.9  -1.8 

Xfect  below 
Mean  Lower 
Low  Water. 

+6.2  '  +1.4 
0.0  -h0.1 
0  0        0.0 


1,2 
-1.2 
-1.2 
-1.2 

1.2 
-1.2 
-1.4 
-1.S 


-1.2 
1.2 
1.2 

1.2 

-1.2 
1,2 
1.2 

-1.2 

1.2 

1.2 

-1.1 

-1.2 


-1.2 

-1.2 

1.2 

1.2 

1.0 

-1,3 


+5.0 
+5.6 
+6.1 
+3,0 
-^3.0 
-H0.4 
+0.3 


+1 
+1. 
+1 
+0 
+0, 
+0. 


1 

8 
4 
7 
2 
1 


-f-0.2 


1.62 
1.67 
1.79 
L75 
1.4S 


i.r. 
i.*j 


1.42 
1.39 


1.61 
L79 
L63 

i.ea 

1.6r 
L.> 
1.53 


1.«.5 

l.i>> 

I  '.' 
l.'S 
1.K2 
1.7L' 

1.79 

l.vs 
3-53 


1.6f^ 
1.7  J 
1.63 
1.S7 

1.99 


1.10 
1.44 
l.i- 
l.'»J 
1.37 
1.1  =» 
1.54 


l.fei 
l.lC- 


1.5U 
l..v5 
1.61 
1.* 
l.S< 
l.W 

i.o: 


•The  time  of  slack  water  at  Senrius  Narrows  is  given  in  Table  10  of  this  volume. 


AND  TIDAL  CONSTANTS. 
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Interval. 

Rang6  of  tide. 

1 

Tropic  diurnal 
inequality. 

Diurnal  wave 

Mean  sea  level 
above  plane  of — 

1 

Varia- 

, 

• 

a 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(8g). 

Neap 

(Np). 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

3 
55 

HWI. 

LWI. 

HHWI. 

LLWI. 

vals. 

1 

- 

East. 

h.  m. 

A.  m. 

h.   m. 

h.   m. 

/eet. 

feet. 

fed. 

/eet. 

feet. 

/eet. 

h,  m. 

/eet. 

/eet. 

/eet. 

0 

1 

023 

6  82 

-0  066 

6  436 

12.6 

16.0 

8.4 

16.0 

2.0 

5.8 

6.8 

8.8 

8.7 

29.5 

2 

022 

6  81 

-0  046 

6426 

12.9 

16.5 

8.6 

16.6 

2.0 

6.9 

6.4 

8.5 

8.9 

29.6 

3 

080 

699 

0036 

0606 

18.8 

17.7 

».a 

17.4 

2.1 

6.0 

6.6 

9.0 

9.5 

29.6 

4 

082 

6^1 

0066 

6626 

18.6 

17.3 

9.0 

17.1 

2.1 

6.0 

6.5 

8.8 

9.4 

29.5 

5 

045 

700 

0  166 

7  126 

11.4 

14.6 

7.6 

14.7 

1.9 

6.6 

6.0 

7.6 

8.1 

29.5 

6 

025 

686 

-0  006 

6  466 

13.2 

16.9 

8.8 

16.8 

2.1 

6.9 

6.5 

11.7 

9.1 

29.6 

1 

050 

702 

0  246 

7  126 

14.5 

18.6 

9.7 

18.8 

2.2 

6.2 

6.8 

12.4 

9.9 

29.6 

8 

0  90 

640 

0  046 

6  616 

13.7 

17.5 

9.2 

17.3 

2.1 

6.0 

6.6 

11.9 

9.4 

29.6 

1    9 

0  17 

6  18 

-0  146 

6  816 

9.8 

12.5 

6.6 

12.9 

1.8 

5.1 

6.6 

6.7 

7.1 

29.5 

10 

0  16 

603 

-0  146 

6  156 

11.0 

14.1 

■     7.4 

14.8 

1.9 

6.4 

6.9 

7.4 

7.8 

29.5 

11 

0  15 

6  02 

-0  156 

6  146 

10.7 

18.7 

7.2 

13.9 

1.9 

6,3 

........ 

6.8 

7.2 

7.7 

29.5 

12 

0  43 

6  81 

0  156 

6  426 

12.4 

15.9 

8.3 

15.9 

2.0 

6.7 

6.3 

8.2 

8.7 

29.5 

13 

028 

688 

0  026 

6  496 

18.8 

17.7 

9.2 

17.4 

2.1 

6.0 

.«.•««•. 

6.6 

9.0 

9.6 

29.5 

14 

026 

635 

-0  026 

6  466 

12,6 

16.1 

8.4 

16.1 

2.0 

6.8 

6.8 

8.3 

8.8 

29.5 

15 

021 

630 

-0  076 

6  416 

12.7 

16.8 

8.5 

16.2 

2.0 

6.8 

6.8 

8.4 

8.9 

29.5 

16 

0  18 

6  28 

-0  106 

6  896 

12.8 

16.4 

8.6 

16.8 

2.0 

5.8 

6.4 

8.4 

8.9 

80.0 

17 

0  17 

6  27 

-0  126 

6  386 

12.2 

15.6 

8.2 

15.7 

2.0 

5.7 

6.2 

8.1 

8.6 

80.0 

18 

0  14 

6  24 

-0  156 

6  356 

11.8 

15.1 

7.9 

16.2 

2.0 

6.6 

6.1 

7.8 

8.3 

29.5 

19 

0  13 

6  23 

-0  176 

6  856 

11.3 

14.6 

7.6 

14.6 

1.9 

6.5 

6.0 

7.6 

8.0 

29.5 

20 

0  19 

6  28 

-0  096 

6  896 

12.5 

16.0 

8.4 

16.0 

2.0 

5.8 

........ 

6.3 

8.3 

8.7 

30.0 

21 

0  20 

6  29 

-0  086 

6  406 

12.6 

16.1 

8.4 

16.1 

2.0 

5.8 

6.3 

8.3 

8.8 

30.0 

22 

0  21 

630 

-0  076 

6  416 

12.8 

16.4 

8.6 

16.3 

2.0 

5.8 

6.4 

8.4 

8.9 

80.0 

23 

^22 

6  31 

-0  066 

6  426 

12.6 

16.1 

8.4 

16.1 

2.0 

5.8 

6.3 

8.3 

8.8 

80.0 

24 

0  25 

6  33 

-0  036 

6  446 

12.7 

16.8 

8.5 

16.2 

2.0 

5.8 

6.3 

8.4 

8.9 

30.5 

25 

050 

6  57 

0236 

7  076 

14.2 

18.2 

9.5 

17.9 

2.1 

6.1 

6.7 

9.2 

9.7 

30.5 

26 

0  24 

6  J« 

-0  046 

6  436 

12.5 

16.0 

8.4 

16.0 

2.0 

5.8 

1        6.3 

8.3 

8.7 

80.5 

27 

0  26 

6  34 

-0  016 

6  456 

18.1 

16.8 

8.8 

16.7 

2.1 

6.9 

6.4 

8.6 

9.1 

80.5 

2S 

0  27 

6  35 

0006 

6  466 

18.8 

17.7 

9.2 

17.4 

2.1 

6.0 

6.6 

9.0 

9.6 

30.5 

2<J 

030 

6  38 

0036 

6  496 

14.0 

17.9 

9.4 

17.7 

2.1 

6.1 

6.7 

9.1 

9.6 

30.5 

30 

0  45 

6  56 

0  196 

7  06ft 

14.5 

18.6 

9.7 

18.3 

2.2 

6.2 

6.8 

9.4 

9.9 

80.5 

31 

0  25 

6  38 

-0  036 

6  496 

12.6 

16.1 

8.4 

16.1 

2.0 

6.8 

6.3 

8.8 

8.8 

30.5 

32 

0  17 

632 

-0  106 

6  486 

13.0 

16.6 

8.7 

16.6 

2.1 

5.9 

6.4 

8.6 

9.0 

30.5 

33 

0  20 

6  34 

-0  076 

6  456 

18.3 

17.0 

8.9 

16.9 

2.1 

6.9 

6.5 

8.7 

9.1 

30.5 

^ 

0  24 

6  30 

-0  046 

6  416 

12.6 

16.1 

8.4 

16.1 

2.0 

6.8 

6.3 

8.3 

8.8 

31.0 

35 

0  2S 

6  31 

0006 

6  426 

12.9 

16.5 

8.6 

16.5 

2.0 

5.9 

6.4 

8.5 

8.9 

31.0 

36 

0  30 

6  32 

0  046 

tf  446 

14.6 

18.7 

9.8 

18.4 

2.2 

6.2    

6.8 

9.6 

10.0 

81.0 

37 

0  40 

6  42 

0  146 

6  546 

16.3 

19.6 

10.3 

19.3 

2.3 

6.3 



6.9 

9.9 

10.4 

31.0 

as 

0  06 

6  19 

-0  286 

6  326 

8.5 

10.9 

5.8 

11.4 

1.7 

4.8 

5.2 

5.9 

6.3 

80.0 

39 

0  12 

6  22 

-0  186 

G  346 

11.1 

14.2 

7.5 

14.4 

1.9 

5.4 

5.9 

7.6 

7.9 

29.5 

1  *«o 

0  16 

6  25 

-0  146 

6  376 

11.4 

14.6 

7.8 

14.7 

1.9 

5.5 

6.0 

^       7.6 

8.1 

29.5  ; 

41 

0  19 

6  27 

-0  116 

6  396 

11,6 

14.8 

7.9 

15.0 

1.9 

5.6 

6.1 

^       7.8 

8.2 

30.0 

42 

0  46 

6  54 

0  156 

7066 

10.6 

13.6 

7.2 

13.8 

1.9 

5.3 

5.8 

7.2 

7.6 

30.0 

43 

1  5s 

6  15 

1  246 

8  286 

8.9 

11.4 

6.1 

11.9 

1.7 

4.9 

5.3 

6.2 

6.5 

30.0 

44 

0  25 

6  37 

-0  056 

6  486 

11.9 

15.2 

8.1 

15.3 

2.0 

5.6 

6.1 

7.9 

8.4 

30.0 

1 

.  45 

0  04 

6  16 

-0  246 

6  276 

12.5 

16.0 

8.5 

16.0 

2.0 

5.8 

6.3 

10.9 

8.7 

28.5 

.46 

0  a5 

6  17 

-0  316 

6  316 

7.6 

9.7 

5.2 

10.3 

1.6 

4.5 

4.9 

7.2 

6.7 

29.5 

1  47 

0  07 

6  IK 

-0  296 

6  346 

7.7 

9.9 

5.2 

10.5 

2.1* 

4.5 

8  02 

4.9 

7.4 

5.8 

29.6  . 

i  ^^ 

0  19 

6  27 

-0  116 

6  Z% 

11*6 

14.8 

7.9 

15.0 

1.9 

6.6 

6.1 

9.7' 

8.2 

30.0 

1  49 

030 

6  40 

0  016 

6  516 

12.0 

15.4 

8.2 

15.4 

2.0 

5.6 

6.2 

10.0 

8.4 

30.0 

50 

0  31 

6  43 

0  026 

6  :Ab 

12.4 

15.9 

8.4 

15.9 

2.0 

5.7 

6.3 

10.2 

8.7 

29.5 

51 

0  22 

6  a4 

-0  096 

G  46/» 

10.0 

12.8 

6.7 

13.2 

1.8 

5.2 

5.6 

8.8 

7.2 

29.5 

52 

025 

6  41 

-0  046 

G  5:V> 

10. « 

13.8 

6.9 

13.4 

2.2 

5.0 

8  is 

5.3 

9.0 

9.3 

29.5 

53 

0  17 

6  21 

-0  ISl) 

6  35/> 

8.0 

10.2 

5.4 

10.8 

l.G 

4.6 

5.0 

7.6 

6.0 

29.5 

M 

0  11 

6  17 

-0  256 

6  316 

7.8 

10.0 

."). « 

10.5 

l.G 

4.5 

5.0 

7.5 

5.8  ' 

29.5 

396 


TABLE  3.— TIDAL  DIFFERENCES 


1 

2 
3 
4 
5 


6 
7 
8 


9 
10 
11 


12 
18 
14 
15 
16 
17 
18 


19 
20 
21 
22 
23 
24 


25 
26 


t  27 
28 
29 
30 


81 
32 


3S 
39 
40 
41 
42 
48 


44 

45 
46 
47 
4S 
49 
60 


NORTH  AMERICA  (West 
Coast)  —Continued. 

ALASKA — continued. 

Icy  Strait  and  Crots  Sound. 


Swanson  Harbor 58  13 

Hooniah.  Port  Frederick 58  07 

Inlan  Cove 58  16 

PortAlthorp i  68  07 

Granite  Cove ;  58  12 


Geographic  position. 


North. 


Outer  axut. 

Port  Mulgrave.  Yakutat  Bay 

Icy  Bay , 

Controller  Bay,  Wingham  Island. . 


Copper  R.  Delta,  Kokinhenic  I 

Copper  R.  Delta.  Pete  Dahl  Slough 
Eyak  River  Entrance 

Prince  William  Sound. 

Port  Etches  or  Nuchek 

Orca  Inlet  (Cnpe  Whitshed) 

Point  Johnstone,  Hinchinbrook  I. 

Cordova  Bay,  Hawkins  I 

Orca 

Valdez  Arm 

Chalmers  Harbor,  Montague  I . . . . 

Cook  TnleU 

Port  Chatham 

Seward  Kachemak  Bay 

Fort  Kenai,  Kaknu  River 

Point  Possession 

Tumagain  Bay 

Knik  River 

Kadiak  Island. 


69  34 

59  55 

60  05 


60  18 
60  29 
60  28 


60  21 
60  28 
60  29 
60  32 

60  35 

61  07 
60  15 


59  12 
69  43 

60  32 

61  04 

60  5<; 

61  17 


Kadiak  (St. Paul  Harbor.  Kadiak  I.)  67  48 
Karluk  River,  ShelTkof  Strait 57  88 


Alatka  Pcnirmila. 

Katmai  Bay.  Shelikof  Strait 

Semidi  Islands,  Chowiet  Island 

Shumagin  Islands.  Simeonof  I 

Zachnrefskaia  Bay,  Fnga  Strait 

Sannak  Islands. 

Peterson  Bay 

Acherk  Harbor 


Aleutian  Inlands. 


33  Ikatan  Bnv.  Unimak  Island 

34  I  Tlgalda  Bay.  Tfgalda  Island 

35  I  L'nalga  Bay,  Tnalga  Island 

3(5  Dutch  Harbor.  L-nalaska  Island.. 

^7  Iliulluk.  I'nalaska  Island 53  53 


58  05 
56  01 

54  65 

55  21 


54  28 
54  29 


54  46 
54  07 
54  00 
53  .S4 


Kiishega  Bay.  Unalaska  Island 53  28 


Eagle  Bay,  ("nalaska  Island. 
Idak  Covt',  T^ranak  Island 

Adakh  Island 

Klska  Island 

A ttu  Island 


Bering  Sea. 

St.  Paul  Island.  Pribilof  Islands.. 

Nushagak  Bay 

G(K)dnews  Bay 

Kuskokwim  Bay 

Nunlvak  Island 

St.  Matthew  Island , 

St.  Lawrence  Island 


hi^  28 

5{i  27 

51  49 

51  59 

52  56 


57  08 
59  00 

59  02 

59  40 

60  04 
GO  20 
C^i  20 


Longitude. 


Arc.      Time. 


West. 


185  07 
136  26 
136  19 
136  17 
136  24 


139  46 
141  18 
144  48 


145  08 
145  24 
145  40 


146  38 

145  55 

146  32 
146  00 

145  41 

146  27 

147  22 


151  44 
151  14 
151  19 
150  26 
149  30 
149  58 


152  21 
154  11 


154  49 
156  43 

159  16 

160  39 


162  38 
162  48 


163  20 

164  59 
166  10 
166  32 

166  32 

167  05 
1(16  .54 
167  42 
176  52 
182  30 
186  48 


170  18 
158  29 
161  45 
161  50 
167  16 
172  25 
170  00 


h.  m. 
900 
9  02 
905 
9  05 
9  06 


9  19 
9  25 
9  89 


9  40 
9  42 
9  43 


9  47 
9  44 
9  46 
9  44 
9  43 
9  46 
9  49 


10  07 
10  05 
10  05 
10  02 
9  58 
10  00 


10  09 
10  17 


10  19 
10  27 
10  87 
10  43 


10  51 
10  51 


Standard  port  for 
reference. 


Page. 


Sitka 159 

Silka I  159 

Sitka 159 

Sitka !  159 

Sitka I  159 


Sllka 
Sitka 
Sitka 


159 
159 
159 


I 


KadUlc.l ;    163 

Kadiak 163 

Kadiak 168 


Kadiak 

Kadiak 

Kadiak 

Kadiak 

Kadiak 

Kadiak 

Kadiak 163 


163 
163 
163 
163 
163 
163 


Kadiak. 
Kadiak. 
Kadiak. 
Kadiak. 
Kadiak. 
Kadiak. 


Kadiak. 
Kadiak 


Kadiak 
Kadiak 
Kadiak 
Kadiak 


Kadiak. 
Kadiak . 


10  53     Kadiak 

1100     St.  Michael 

11  05  I  Galveston 

1106  PortTownsend. 

11  0«>  I*ortTownsend. 


11  08 
11  08 
11  11 

11  47 

12  10 
12  27 


11  21 
10  84 
10  47 

10  47 

11  09 
11  30 
11  20 


St.  Michael 

Port  Townsend. 

St.  Michael 

Port  Townsend. 
Port  Townsend . 
Port  Townsend. 


Port  Townsend.., 
Port  Townsend... 
Port  Townsend... 
Port  Townsend.., 

Sitka 

Port  Townsi'nd.. 
Port  Townsend.., 


163 
163 
163 
163 
163 
l('t3 


163 
163 


168 
163 
163 
163 


163 
163 


163 
167 
12) 
155 
155 

167 
155 
167 
156 
155 
155 


156 
166 
156 
155 

l.V) 
155 


Tidal  differences 


Time. 


Height. 


HW.         LW. 


Time  meridian. 


h.  m. 
+0  29 
+0  23 
-0  22 
-0  17 
+0  11 


h,  m. 
+0  28 
+0  25 
+0  34 
-0 
+0 


15 
13 


-fO  47  40  43 
+0  49  +0  50 
-f  0  27       +0  27 

Time  meridian, 
1B(PW. 


-0  82  I 
-0  83 
-  0  25 


-0  49 
-0  38 
-0  41 
-0  47 
-0  88 
-0  52 
+0  23 


+0  57 
+0  80 
+2  30 

+4  07 
^5  03 
+4  40 


0  00 
+0  29 


4-0  34 
+  1  48 
4-2  83 

+2  59 


+0  12 
-0  07 
+0  13 


-0  48 
-0  14 
-0  69 
-0  46 
-0  44 
-0  52 
+0  85 


+1  02 
+0  82 
+2  42 
+4  24 
+5  25 
+4  57 


000 
+0  34 


HW.      LW. 


Ratio 

of 
ranges. 


Mean  Lutrfr 
Low  Water. 


+  3.h 
+  3.4  I 
0.0 

-  1.8 

-  1.0 


2.0 
2.1 
2.3 


Time  meridUxn. 
166^  W. 


0  45 

-0  47 


-  0  24 
-  6  63 

+11  66 
+0  a> 
+0  04 


12 
67 
07 


-7 
-2 
-7 
+0  21 
+0  60 
+1  18 


+0  46 
-8  26 
+2  09 
+2  19 
-4  59 
+1  19 
+2  03 


-0  31 
-0  25 


-  0  16 

-  7  35 
+11  32 

+0  29 
+0  27 

-7  32 
-2  47 
-6  16 
+0  49 
+1  18 
+1  41 


+1  18 
-2  89 
+2  49 

+2  59 
-5 
+  1  54 
+2  33 


+ 


18  :- 


I 


-  6.8 
+  1.0 

-  0.2 


1.6 
8.1 
2.0 
3.0 


3.0 
3.6 


+  8.2 


+  2.2 
+  10.1 
+  8.6 
+14.6 
+16.0 
+14.9 


0.0 
0.2 


+  0  39  +  0.5 

+  1  53  -  0.9 

+2  88  -  1.3 

+3  06  -  0.8 


2.5 
1.6 


2.4 
0.6 
2.4 
6.0 
5.6 

0.2 
3.7 
0.4 
8.3 
8.2 
2.6 


6.0 
6.2 
3.6 
+  3.4 
7.4 
6.6 
7.0 


fett. 
-1.2 
-1.8 
-l.S 
-l.K 
-2.0 


-1.8 
-1.7 
-2.3 


-1.4 
+0.2 
-0.2 


-0.4 
+0.3 
+0.2 
+0.2 
4-0.2 
-f-0.4 
+0.2 


+0.2 
+0.7 
+0.6 
+0.8 
+1.0 
+0.9 


0.0 
0.0 


0.O 
-0.1 
-0.1 

0.0 


-^0.1 
+0.2 


+0.8 
-2.3 
-0.2 
-2-1 
-2.0 
-2.0 


-2.8 
-8.6 
-2.4 
-L4 
-2.6 
-2.8 
-3.2 


1.64 
l.fki 
1 . 2.5 
l.t^ 
1.  Id 


0.9.5 
I  -  W 


1.  12 
I.IX.' 


l.:>ii 

1.42 
!.'.> 
1.41 
1.4:i 
1.41 
1.4^ 


l.».i 
2.3> 
2.17 
2.91 

3.  CM 


1.00 
1. 01 


i.(rr 

0.H4 
0.91 


0.64 
0.74 


+0.2 

0.65 

+0.4 

O.Tti 

0.0 

2.67 

-2.8 

o.;{9 

-2.6 

0.46 

0.93 
0.75 
0,y3 
0.7»< 

O,.so 


0L41 

a  47 

0.»« 
1.9»< 
0.3!^ 
0.47 

0-2ti 


AND  TIDAL  CONSTANTS. 
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Interval. 


9 

2; 


1 
2 
8 
4 
5 


6 
7 

8 


9 
10 
11 


12 
13 
14 
15 
16 
17 
18 


I 


19 
20 
21 
22 
23 
24 


25 

26 


27 
28 
29 
30 


I 


81 
32 


33 
34 
So 
36 
37 

38 
39 
40 
41 
42 
43 


44 

4.=) 

'46 

47 

48 

49 
5<) 


h.  tn. 

036 

0  29 

12  06 

12  10 

0  13 


006 

0  80 

12  20 


0  14 
0  11 
0  18 


12  16 
004 

12  24 

12  20 
006 

12  13 
1  00 


1 
0 
2 
4 
6 
5 


15 
50 
50 
30 
30 
06 


0  17 
0  37 


0  40 

1  45 

2  20 
2  40 


12  13 
12  11 


0  07 

[2  08] 

[3  28] 

3  51 

3  50 


[3  12] 
0  47 
[1122] 
8  25 
8  80 
8  85 


4  17 
058 
6  15 

6  26 

7  20 
4  40 
535 


h.  fn, 
6  46 
6  42 
6  47 

5  68 

6  26 


6  13 
6  42 
6  06 


6  42 

6  45 

7  04 


6  0;) 
6  36 

5  49 

6  04 

6  07 
5  56 

7  20 


I 


28 
00 


9  10 

10  55 
12  00 

11  80 


6  23 
6  50 


6  53 

7  58 

8  33 
8  55 


6  10 
6  16 


6  23 

[8  041 

[8  56] 

10  00 

9  58 

[9  27] 
6  42 

[9  37] 
9  88 
9  43 
9  48 


10  29 
7  20 
0  15 
0  26 

47 
00 


0 
11 


11  50 


h.  m. 

0836 

004b 
11  66a 
11  38a 

0  60b 


0  02b 

-  006b 

12  16a 


004b 

12  04b 

-063b 


12  09a 
12  00a 
11  64a 

11  62a 

12  Ola 
11  44a 

0  35b 


0  48b 
0  20b 
2  29b 

4  18b 

5  18b 
4  48b 


0  16b 
0  08b 


0  lib 

1  13b 

1  47b 

2  09b 


11  15a 
11  17a 


-  0  51b 

0  08b 
6  30a 

1  43b 
1  44b 

0  23b 
■  0  36b 
12  09a 
4  63a 
4  56a 
4  57a 


6  15a 
2  40b 

7  38a 
7  18a 

7  10a 
6  27a 

8  Ola 


Mean 
(Mn). 


Range  of  tide. 


Tropic  diurnal 
Inequality. 


Dlumal  wave. 


h.  m. 
7  08b 
6  53b 
6  69b 
6  lib 
6  41b 


6  67b 

6  66b 

7  02b 


7  19b 
7  04b 
7  17b 


6  42b 
6  61b 
6  06b 
6  19b 
6  24b 

6  13b 

7  38b 


7  47b 
7  15b 
9  25b 

11  08b 

12  12b 
11  43b 


6  46b 

7  lib 


7  14b 

8  21b 

8  57b 

9  17b 


6  30b 
6  85b 


6  43b 

8  55b 

9  13b 
10  02b 
10  00b 

9  82b 

7  62b 
10  04b 

9  32b 
9  87b 
9  42b 


10  37b 

7  27a 
0  21a 
0  29a 
0  62b 

11  08b 

12  01b 


feet. 

12.8 

12.8 

9.6 

7.9 

8.7 


7.4 
7.3 

7.7 


2.6 
7.7 
6.9 


9.0 
9.8 
8.8 
9.7 
9.9 
9.7 
10.2 


9.0 
16.4 
15.0 
20.1 
22.0 
21.0 


6.9 
7.2 


7.4 
6.2 
6.8 
6.3 


4.4 
5.1 


4.5 


Spring 

(Sg). 


2.0 
2.3 

[1.5] 
8.8 

[3.7] 
4.0 
4.1 
4.5 


2.1 
2.4 
4.1 
10.1 
3.0 
2.4 
1.3 


feet, 
16.8 
16.6 
12.6 
10.0 
11.0 


9.6 

9.4 

10.0 


8.0 
9.7 
9.8 


11.6 
12.8 
11.1 
12.6 
12.9 
12.5 
13.8 


11.7 
21.2 
19.5 
26.1 
28.6 
27.8 


8.9 
9.4 


9.6 
8.1 
7.5 

8.2 


6.7 
6.6 


U   [ 


5.9 

lis 

2.2 
2.9 


Neap 
(NpJ. 


2.7 
3.0 
6.2 
18.0 
8.9 
3.1 
1.7 


Great 
tropic 

(Gc). 


feet. 
7.2 
8.4 
6.8 
6.8 
5.9 


5.0 
4.9 
4.5 


1.8 
6.4 
4.1 


6.8 
6.3 
6.7 
6.3 
6.3 
6.2 
6.6 


5.8 
10.7 

9.7 
18.1 
14.3 
18.7 


4.5 
4.7 


4.8 
4.0 
8.8 
4.1 


2.8 
3.3 


2.9 
0.2 
l.U 
1.9 
1.5 


[1.7] 

[1.2] 

4.5  1 

2.9 

[4.2] 

[3.2] 

6.0  ■ 

2.6 

5.2 

2.7 

5.7 

2.9 

1.4 
1.6 
2.7 
6.8 
2.1 
1.6 
0.9 


feet. 
18.0 
16.6 
11.8 
10.1 
11.3 


10.1 
10.0 
11.4 


8.8 

10.7 
9.7 


12.6 
12.6 
11.6 
12.4 
12.7 
12.6 
18.5 


12.1 
20.5 
19.1 
M.7 
26.8 
28.7 


9.7 
10.0 


10.2 

8.7 

8.8 


7.0 
7.9 


7.1 
8.5 
4.0 
4.3 
4.9 

4.3 
6.8 
4.3 
7.6 
7.7 
8.8 


4.0 
4.4 
6.7 
14.2 
5.6 
4.4 
2.8 


HWQ. 


feet. 
8.2 
2.3 
2.4 
1.6 
2.2 


1.6 
1.6 
8.2 


1.6 
2.9 
2.6 


2.9 
2.9 
2.8 
2.4 
2.7 
2.6 
3.2 


3.0 
4.1 
8.9 
4.5 
4.7 
4.6 


2.7 
2.7 


2.8 
2.5 
2.4 
2.5 


1.8 
1.9 


1.8 


LWQ. 


0.4 
0.5 


l.l 


2.0 
2.0 
2.1 


0.6 
0.6 
0.8 
1.8 
1.5 
0.6 
0.5 


feet. 
5.2 
6.1 
4.0 
4.1 
4.6 


4.4 

4.4 
4.1 


0.6 
4.3 
8.0 


Tropic 
HW 

inter" 
val. 


I 


4.2 
4.7 
4.3 
4.6 
4.4 
4.7 
4.4 


4.1 
6.6 
5.3 
6.1 
6.4 
6.8 


8.6 
3.7 


3.7 
8.4 
3.3 
3.4 


4.1 
4.4 


4.1 


5.0 


5.8 
5.8 
6.1 


3.5 
8.7 
4.9 
7.7 
1.6 
8.7 
2.7 


h.  ffi. 


8  16 


Mean  sea  level 
above  plane  of — 


Tropic 
range. 


11  29 
8  49 


828 


8  00 
8  22 
7  69 


8  64 


7  84 


9  85 

9  32 

8. 7       10  02 
4.0    , 


9  84 


feet. 
6.1 
6.5 
4.7 
4.4 
4.9 


4.8 
4.8 
6.2 


1.6 
4.9 
8.9 


5.1 
6.2 
4.8 
6.0 
6.1 
6.4 
5.5 


6.2 
7.0 
6.7 
7.7 
8.1 
7.9 


4.6 
4.6 


4.7 
4.8 
4.2 
4.3 


4.4 
4.7 


4.6 
8.5 
8.6 
8.6 
3.9 

3.8 
6.1 
4.2 
6.1 
6.1 
6.4 


Predic-  Tropic 
tions.     LLW. 


8.6 
8.8 
6.0 
7.9 
2.2 
8.8 
2.8 


I 


feet. 
8.4 
8.2 
6.2 
6.3 
5.9 


6.2 
6.2 
5.1 


1.2 
5.4 
4.6 


6.4 
6.5 
5.9 
6.4 
6.5 
6.6 
6.7 


6.0 
10.2 

9.4 
12.2 
13. 8 
12.7 


4.8 
4.9 


6.0 
4.3 
4.1 
4.4 


8.6 
4.1 


8.7 

1.2  I 
1.8  . 

2.3  , 
2.6 

1.9 
8.7 
1.0 
4.0 
4.1 
4.4 


2.8 
2.5 
8.7 
7.7 
2.1 
2.5 
1.6 


fed. 
10.2 
8.4 
7.8 
6.6 
6.2 


6.6 
6.5 
6.9 


1.4 
6.6 
6.7 


6.3 
6.7 
6.2 
6.7 
6.7 
6.8 
6.9 


6.3 
10.6 

9.7 
12.6 
18.6 
18.1 


6.0 
6.1 


5.2 
4.5 
4.8 
4.6 


Varia- 
tion of 
the  com- 
paiss. 


4.0 

4.5 


4.1 
1.7 
2.5 
2.7 
3.0 

2.7 
4.0 
2.2 
4.4 
1.6 
4.8 


2.8 
3.0 
4.5 
8.9 
2.8 
8.0 
2.0 


E(Ul. 

o 

80.5 
80.0 
30.0 
80.0 
80.5 


30.5 
30.0 
29.0 


28.5 
28.6 
28.5 


28.5 
28.5 
28. 5 
28.6 
28.5 
28.0 
27.6 


25.0 
26.6 
26.0 
27.0 
27.0 
27.0 


24.0 
28.0 


28.0 
21.6 
20.5 
20.0 


19.5 
19.6 


19.5 
18.5 
18.0 
18.0 
18.0 

17.5 
17.5 
17.6 
13.5 
10.5 
8.0 


16.5 
22.0 
20.5 
20.5 
19.0 
16.5 
18.0 


898 


TABLE  3.— TIDAL  DIFFERENCES 


B 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 

12 
13 

14 

15 
16 
17 
18 
19 

20* 
21 

22 
28 
24 
25 
26 

27 
28 
29 
30 
31 
32 

33 
34 
35 

Station. 

Googmphic  po 

sltlon. 
lude. 
Time. 

Standard  port  f 
reference. 

or 
Page. 

163 
163 
163 
163 
167 

167 
167 
167 
167 
167 

163 

251 
99 

99 

199 
199 
199 
269 
259 

269 
259 

259 
2S9 
260 
269 
259 

165 
155 
155 
259 
165 
165 

259 
171 
269 

259 
259 
259 
259 

155 
259 
259 
155 

Tidal  difTerences. 

Ratio 

of 

ranges 

1 

1    Longi 

Lati-  ' 
tude. 

Arc. 

• 

Name. 

Time. 

Height. 
HW.      LW. 

HW. 

1 
LW. 

NORTH  AMERICA  (WssT 
Coast  )— Con  tinued. 

ALASKA— continued. 

Norton  Sound,  Bering  Sea. 

Cape  Dyer 

Kiipnivuk 

North. 

o    , 
61  49 

We 

o       t 
166  05 

St. 

h.  m. 
11  04 
11  01 
10  69 
10  59 
10  64 

10  50 
10  48 
10  60 

10  52 

11  02 

11  06 

10  47 

10  27 

SL 

12  26 

12  36 
12  27 

11  63 
11  21 
11  04 

10  35 
10  27 

10  83 

10  43 

9  f4 

9  25 

930 

923 
928 
9  21 
933 
9  01 

8  48 

9  47 
9  46 
9  48 

928 
941 
942 
989 

9  37 
924 
9  23 
9  24 

Kodiak 

Timem^ 
165^ 

h.m. 

-  0  44 
+  028 
+  2  41 
+  2  18 

-  1  18 

-  1  02 
0  00 

-  022 
+  1  20 
+  4  50 

+  558 

+  6  11 
+  486 

Local 

-  6  57 

+  7  84 
+  666 
+  780 
+10  20 
+  7  51 

+  762 

+  8  17 

-11  50 

-  728 

-  780 

-  841 

-  906 

-  6  15 

-  6  20 

-  7  10 
+12  24 

-  389 

-  1  46 

Timem 

+  7  10 

-  2  20 
+  729 

-10  24 
+  883 
+  7  16 
+  726 

-  1  84 
+  782 
+  7  41 

-  1  09 

eridian^ 

h.m. 

-  087 
+  040 
+  4  18 
+  823 

-  1  42 

-  1  01 
000 

-  0  16 
+  2  16 
+  506 

+  7  10 

-  629 
+  406 

• 

time, 

-  7  30 

+  643 
+  608 
+  689 
+10  21 
+  787 

+  7  68 
+  8  16 

-1167 

-  707 

-  644 

-  880 

-  9  07 

-  640 

-  646 

-  640 
+18  18 

-  309 

-  1  15 

eridian, 

+  708 

-  2  12 
+  727 

-10  26 

+  884 
+  714^ 
+  724 

-  1  07 
+  7  31 
+  7  47 

-  0  42 

Mean 

Low  1 

feet. 

-  2.4 

-  8.9 

-  6.8 

-  6.2 
+  0.2 

+  0.4 
0.0 

-  0.2 

-  0.2 

-  1.6 

-  6.9 

-6.8 

-  0.8 

-  LO 

+  LI 
+  L2 
+  6.2 
0.0 
+  0.4 

+  0.6 
+  0.2 

+1L4 
+12.6 
+  8.8 
+  0.1 
-0.1 

-  8.4 

-  4.4 

-  6.5 

-  L6 

-  6.6 

-  7.3 

-  L6 

-  L7 

-  LO 

+  0.6 

-  0.2 

-  L8 

-  LI 

-  6.4 

-  0.6 
-LI 

-  8.7 

Lower 
Voter. 

/ecf. 
-0.6 
-0.7 
-1.2 
-LO 
O.O 

0.0 

0.0 

+0.2 

+0.2 

+L0 

-o.» 

-LO 

0.0 

0.O 

-0.S 
-0.4 
-L4 
+0.4 
+0.4 

+0.4 
+0.4 

+L4 

+L4 
+0.7 
+0.8 
+0.4 

-8.0 
-8.0 
-3.3 
+0.2 
-8.4 
-8.6 

+0.2 
-0.1 
+0.4 

+a6 
+a4 
+a2 

+0.8 

-3.2 
+0.4 
+0.3 
-8.9 

0.75' 

0.55 

0.20 

0.26 

1.04 

1.09 
LUG 
Q.iQ 
0.93  1 
0.46 

0.14. 

0.45 

ass 

1 

Q.2S 

1 

L50' 

L57, 

8.75 

0.91 

0.97 

L06 

a»4 

8.78 
4.12 

L71 
0.94  ! 
0.86  ; 

0.92 
0.76 
a39 
aa2 

a37 

0.27 

0.62 
0.66 
0.65 

L0& 
a8D 
a42 
0.62 

0.37 
0,72 
0.61 
0.08 

62  20     165  i9 

62  37     164  51 
68  00     164  45 
68  05  1  163  32 

63  16     162  34 
63  29  i  162  02 
63  87     162  80 

Kodiak 

Yukon'R.,  Delta,  Kwiklok  Pass 

Yukon  R.,  Delta,  Kwlkpak  Pass  ... 
Yukon  R.,  Delta,  Apoon  Pass 

PltmiktaUk 

St.  Michael 

Kodiak 

Kodiak 

St.  Michael 

St.llichael 

St.  Michael 

St.  Michael 

St.  Michael 

St.  Michael 

Kodiak 

North  Bav.  Stuart  Island 

Golofnin  Bay 

64  32 

64  30 

65  18 

66  15 
71  18 

67  03 

65  88 
64  22 
64  43 

59  55 

55  11 

68  00 

60  46 

58  01 
62  00 

56  26 
52  56 
M20 

51  26 
50  50 
49  02 
46  29 

163  00 

165  26 

166  24 

161  46 
156  40 

Ea 
186  80 

189  00 
186  38 
178  20 
170  21 
166  01 

168  43 
156  60 

158  10 
160  40 
138  30 

141  16 

142  85 

140  62 

142  06 
140  19 

143  18 

Nome 

^«Kny  Sea— Continued. 
Port  Clarence 

ArcHc  Ocean. 

Chamisso  Island,  Kotiebue  Sound . 
Pdnt  Barrow 

Bombay 

Baltimore 

Baltimore 

Batavia 

ASIA  (Eaivt  Coabt). 

bibksia. 

Arctic  Ocean. 

PltlekaJ 

Bering  iSeo-Oontlnued. 
St.  Lawrence  Bav ^. 

Plover  Bay 

Batavia 

Anadir  BaV 

Batavia 

Cape  Oliutorsk 

Aden 

NiKolski,  Komandorski  Ids 

Kamchatka. 

Petropavlovsk,  Avatcha  Bay 

Cape  Lopatka.  Kuril  Strait 

Aden 

Aden 

Aden 

Okhotsk  Sea, 

Tigil  River  Entr.,  Kamchatka 

Gisrhiira  River  Enhance 

Aden 

Aden 

Port  Aian 

Aden 

Amur  River  Entrance r.. ........... 

Aden 

North  Bay,  Sakhalin  Island 

RusHan  Tartary. 
Castries  Bay 

Aden 

PortTownsend... 
Port  To  wnsend . . . 
PortTownsend... 
Aden 

Dul  Road.  Sakfaalln  Island 

Barracouta  Harbor 

Aniwa  Bay,  Sakhalin  Island 

OlgaBay 

43  42     135  12 

Port  Townsend . . . 
Port  Townsend . . . 

Aden 

Vladivostok 

43  07 

43  52 
48  38 
43  27 

46  31 

131  54 

146  49 
146  20 
146  62 

141  64 

JAPAN. 

Northeast  Islands. 
Shakotan 

Tan^ku  airna  . . 

Yokohama 

Aden 

Shuisho  Sima 

1 

36 

Yezo  Island. 
SoyaSaki 

Aden 

37 

Notsuke  Harbor .*. 

43  33  i  145  18 
43  20  ,  145  85 

Aden 

■  38 

Nemoro 

Aden 

39 

40 
41 
42 
43 

Akkeshi 

43  02 

43  00 

42  20 
41  48 

43  12 

144  61 

144  22 
141  07 
140  42 
140  54 

Aden 

Kushiro • 

Mororan.  Endermo  Harbor 

Port  Townsend... 
Aden 

Hakodate.  Tsuirar  Strait 

Aden 

Otaru.  Sea  of  Japan 

Port  Townsend... 

AND  TIDAL  CONSTANTS. 


39» 


• 

hi 

Jnterval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diuma] 

I  wave. 

Mean  sea  level 
above  planeof- 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic, 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(NpJ. 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inters 
val. 

Tropic 
range. 

Predic- 
tions. 

1 

Tropic 
LLW. 

1 
I 

HWI. 

LWI. 

HHWl. 

LLWI. 

' 

East. 

1 

2 
8 
4 

5 

h,m. 

12  00 
050 
8  05 
2  42 

re  G01 

550 
7  10 

10  50 
955 

[100] 

ri  451 

h.  iiti 
11  25a 
0086 
1  596 
1  486 
5  506 

h.  111. 

6  156 

7  416 
11896 
10  396 

2  80a 

feeL 
5.2 
8.8 
1.4 
1.8 
[1.2] 

ri.81 

feet. 
6.7 
4.9 
1.8 
2.3 
[1.0] 

ri.ii 

2.5 
0.9 
1.2 

[1.1] 

ri.2i 

feet. 
7.4 
5.8 
2.4 
8.1 
4.8 

feet, 
2.3 
2.0 
1.2 
1.8 

feet 
3.1 
2.7 
1.6 
1.8 

h.  m. 

feet. 
3.9 
3.3 
2.0 
2.8 
4.6 

feet. 
8.8 
2.5 
0.8 
1.2 
1.4 

feet. 
3.8 
3.0 
1.8 
1.6 
2.1 

c 

19.5 
19.5 
20.0 
21.0 
21.5 

6     n  101 

6  106 

7  146 
6506 
8806 

11  506 

5296 

8  15a 
4  18a 
4  00a 
680a 

9  106 

1  145 

5.0 
4.6 
4.1 
4.8 
2.1 

1.5 

4.8 
4.3 
1.4 
4.2 
1.8 

0.8 

1.5 
1.3 
1.3 
1.8 
1.0 

0.9 

2.2 
2.0 
1.8 
1.9 
1.1 

0.9 

21.5 
22.5 
22.5 
22.5 
21.5 

21.0 

7 

8  07 
7  50 
6  06 
2  (15 

r 

127 

2  80 

2  00 

rs  25 

1.4] 
0.9] 
1.0 
1.8 

1.4 
1.0 
1.1 
1  5 

0.9 
0.8 
0.9 
0.8 

18  87 

8 

9 

10 

11 

6  10 

fc-       -J 

1  10 

1.0 

I—  "J 
1.1 

0.9 

0.8 

0.8 

18  46 

12 
18 

500 
1187 

• 

11  60 
522 

440a 
11  456 

11  80a 
4  476 

4.0 
0.4 

5.0 
0.5 

8.0 
0.2 

5.5 
0.5 

1.0 
0.2 

1.8 
0.1 

'"6.'i8* 

2.0 
0.2 

2.6 
0.2 

2.8 
0.2 

24.0 
84.0 

14 

.0  18 

624 

0  536 

5486 

0.8 

0.4 

0.2 

0.4 

0.1 

0.1 

m 

16  17 

0.2 

0.1 

0.2 

18.0 

1ft 

re  101 

[12  101 

5  176 
4896 
5  126 
5006 
8086 

14  456 
14  106 
14  406 
12  276 
10  256 

10.81 

4.2 
4.4 
10.5 
4.8 
5.0 

4.0 
4.2 
10.8 
2.9 
8.0 

1.8 
1.8 
8.8 
2.6 
2.8 

1.9 
2.0 
5.0 
2.7 
2.9 

18.5 

16.5 

12.5 

7.0 

3.5 

1(> 

5  82 

6  05 

1182 
12  05 

0.9 

17 
18 
19 

400 

12  15' 
10  13 

^3.3' 
3.5 

4.5 
4.7 

1.8 
1.9 

0.7 
0.7 

2.8 
2.9 

1 
1 

West. 

20 
21 

880 
855 

945 
10  08 

2856 
2586 

9  576 
10  196 

3.8 
3.4 

5.1 
4.6 

2.1 
1.9 

5.4 
4.9 

0.7 
0.7 

3.0 
2.8 

8.1 
2.9 

2.9 
2.7 

8.1 
2.9 

1.5 
1.5 

22 
28 
24 
25 
26 

880 

0  40 

0  10 

11  45 

11  20 

220 
7  10 
780 
545 
508 

8  016 

0  18a 

—  083a 

10  486 

10  206 

226a 
7  16a 
739a 
556a 
5  21a 

18.7 

14.8 

6.2 

3.4 

8.1 

18.5 

20.0 

8.4 

4.6 

4.2 

7.5 
8.1 
8.4 
1.9 
1.7 

16.7 

18.0 

8.2 

4.9 

4.5 

1.4 
1.4 
0.9 
0.7 
0.6 

5.7 
5.9 
8.8 
2.8 
2.7 

5.9 
6.1 
4.0 
2.9 
2.8 

8.8 
9.4 
4.4 
2.6 
2.5 

9.2 
9.9 
4.7 
2.9 
2.7 

1.5 
l.OE 
9.0  W 
8.0  W 
7.5  W 

West. 

27 
28 
29 
80 

82 

10  45 
10  40 
950 
800 
055 
245 

4  40 
485 
3  40 
2  48 
7  10 
900 

9566 
9466 
8866 
6426 
—  0  28a 
1  18a 

5  49a 
4  46a 
856a 
3  04a 
726a 
9  19a 

4.7 
8.9 
2.0 
1.9 
1.9 
1.4 

6.8 
5.2 
2.7 
2.6 
2.5 
1.9 

2.6 
2.2 
1.1 
1.1 
1.1 
0.8 

6.8 
5.5 
8.2 
8.0 
8.0 
2.4 

0.8 
0.7 
0.5 
0.5 
0.5 
0.4 

8.3 
3.0 
2.2 
2.1 
2.1 
1.8 

8.5 
8.1 
2.2 
2.2 
2.2 
1.9 

8.5 
8.0 
1.8 
1.7 
1.7 
1.8 

8.6 
8.2 
2.0 
1.9 
1.9 
1.6 

7.5 
7.0 
7.5 
6.0 
6.5 
6.5 

88 
34 
85 

884 
8  81 
848 

946 

944 

10  00 

2  166 
509a 
2  326 

10  026 

9  896 

10  226 

1.9 
1.9 
2.3 

2.6 
2.7 
8.1 

1.0 
0.9 
1.4 

8.0 
8.2 
4.0 

0.5 
0.3 
0.9 

2.1 
2.4 
2.7 

10  40 
9  22 

11  13 

2.2 
2.4 
2.9 

1.7 
1.8 
2.1 

1.8 
1.9 
2.4 

4.5 
4.5 
4.5 

86 
37 

38 

89 
40 
41 
42 
48 

10  80 
450 
888 
8  41 

4  18 

11  05 

946 

953 

9296 

3  436 

-  0296 

2  186 

4  85a 
11  246 

9  496 
10  006 

3.7 
2.9 
1.5 
2.2 

4.8 
8.7 
2.1 
8.0 

2.4 

1.8 
0.5 
1.4 

5.8 
4.7 
2.6 
8.6 

1.1 
1.0 
0.3 
0.4 

8.4 
3.0 
2.5 
2.6 

"947" 
10  14 

8.7 
8.2 
2.5 
2.7 

8.0 
2.5 
1.6 
2.0 

8.8 
2.7 
1.6 
2.2 

6.0 
5.0 
4.5 
5.0 

889 
882 
8  40 
850 

9  51 

945 

10  00 

10  02 

1526 
2  186 
2  156 
1  42a 

9  546 

9666 

10  116 

10  10a 

1.9 
2.6 
2.2 
0.4 

2.6 
8.5 
8.0 

a5 

1.1 
1.5 
1.2 
0.8 

8.8 
4.1 
8.6 
0.8 

0.3 
0.6 
0.4 
0.1 

2.7 
2.9 
2.7 
0.7 

953 
10  20 

"'22'88' 

2.7 
8.0 
2.7 
0.7 

1.9 
2.8 
2.0 
0.4 

2.1 
2.6 
2.2 
0.5 

5.0 
5.5 
5.5 
6.0 

400 


TABLE  3.— TIDAL  DIFFERENCES 


_ 


I 


a 

9 

z 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
80 


SI 
82 
88 
84 


35 
36 
87 
38 
39 

40 
41 
42 
43 
44 


45 


46 

47 


48 


49 
50 
51 
62 
53 


Geographic  position. 


Standard  port  for 
reference. 


Station. 


Lati- 
tude. 


ASIA  (East  Coast)— Continued. 

JAPAN— continued. 

Nipan  JelatuL 

Moora 

Ominato 

Yamada  Harbor 

Tateyama 

Yokohama  (Nishihatoba) 


Yenoura... 
Shimidzu.. 
Sakushima 
Yokkaichi. 
Toba 


Matoya 

Hamashima 

Osaka  Roads,  Inland  Sea. 

ShimotBui,  Inland  Sea 

Tomo.  Inland  Sea 


Onomlchi,  Inland  Sea. 

Simonoeeki 

Setozaki,  Sea  of  Japan. 

Hagi.  Sea  of  Japan 

Yesaki,  Sea  of  Japan  . . 


Tonoura,  Sea  of  Japan. . . , 

Sagiura,  Sea  of  Japan 

Yonago,  Sea  of  Japan 

Shibayama,  Sea  oi  Japan . 
Tsuiyama,  Sea  of  Japan. 


Tsuruga  Bay,  Sea  of  Japan. 

Ao,  Sea  of  Japan 

Naoyedzu,  Sea  of  Japan 

Amaze,  Sea  of  Japan 

Funakawa,  Sea  of  Japan  . . . 


North. 

O       ' 

40  57 

41  15 
39  27 

34  59 

35  27 

35  08 
35  01 

84  44 
34  57 
34  29 

34  22 
M  18 
34  89 
34  26 
34  23 

34  24 
88  69 
34  24 
34  25 
34  39 

34  54 

85  26 
85  22 

35  39 
35  39 

35  48 

36  53 

37  11 
37  82 
39  54 


Longitude. 


Aro. 


Time. 


EaM. 


Shikoku  Idand. 


Urado 

Suaaki,  Nomi  Harbor 

Uwajlma 

Aoshima,  Inland  Sea 


140  52 

141  09 
141  59 
139  51 
189  89 

138  54 
138  81 

137  02 
186  88 
186  50 

186  52 
136  45 

135  27 

138  48 
133  22 

133  12 

180  53 

181  12 
181  24 

131  39 

132  04 

132  41 

133  18 

134  39 
134  60 

186  00 

136  59 
138  14 

138  41 

139  51 


33  80  133  So 
83  23  ;  183  17 
33  13  I  132  33 
83  44  I  132  29 


I 


Kiushu  Iriand. 


Kakaji,  Inland  Sea. 

Tasman  Bay 

Yamagawa 

Kagoshima 

Kabaahima 


Nagasaki 

Mat8u.shlma 

Tawaranoura 

Fukushima,  Korea  Strait. 
Kariya,  Korea  Strait 


Dnufuina  Island. 

Hirugaura,  Korea  Strait 

Riu  Kiu  or  Loo  Choo  Islanda. 

Hancock  Bay,  Amami  Ou  Sima 

Nafa  Kiang,  Oklnavra  Sima 

Miyako  Sima  lalanda. 

Miyako  Sima 

fbmumi. 

Kelung  Harbor \ 

Sauo  Bav 

Takau  Harbor 

Anping 

Tamsui  Harbor 


33  40 
31  22 
81  IS 

31  85 

32  34 


32  45 

32  56 

33  07 
33  21 
33  28 


34  19 


28  17 
26  12 


24  48 


25  08 

24  46 

22  30 

23  00 

25  10 


I 


I 


131  31 
131  09 
130  S^ 
130  34 
129  47 

129  52 
129  36 
129  40 
129  49 
129  50 


129  16 


129  10 
127  40 


125  18 


121  46 
121  50 
120  16 

120  09 

121  25 


h.  m. 
923 
9  25 
9  28 
9  19 
9  19 

9  16 
9  14 
908 
9  07 
9  07 

907 
9  07 
9  02 
8  55 
8  53 

8  58 
8  44 
8  45 
8  46 
8  47 

8  48 
8  51 
8  53 
8  59 

8  59 

9  04 
9  08 
9  13 
9  15 
9  19 


Name. 


Nagasaki . . 
Singapore  . 
Yokohama 
Yokohama 
Yokohama 


Karachi . . . 
Karachi ... 
Yokohama 
Karachi . . . 
Karachi . . . 


I 


Karachi 
Karachi 
Karachi 
Bombay 
Bombay 


Bombav . . . 
Nagaaaicl . . 
Key  We«t. . 
Hongkong. 
Hongkong. 


Hongkong 

Hongkong 

Port  Townsend... 
San  Francisco Ent. 
Aden 


Aden 

Aden 

Aden 

Aden 

St.  Michael 


8  54  Bombay . 
8  53  Karachi . 
H  50  ;  Karachi . 
8  50  !  Nagasaki 


Page. 


175 
196 
171 

171 
171 

266 
255 
171 
256 
266 

255 
255 
255 
251 
251 

251 
175 
119 
191 
191 

191 
191 
155 
147 
259 

269 
269 
259 
259 
167 


251 
255 
255 
175 


H  46 
8  45 
8  43 
8  42 
«  39 

8  39 
8  38 
8  89 
8  39 
8  39 


8  37 


8  37 
8  31 


8  21 


8  07 
8  07 
8  01 
8  01 
8  06 


Nagasaki. 
Nagasaki . 
Nagasaki . 
Nagasaki . 
Singapore 


Nagasaki 


Singapore 
Singapore 


Singapore 


San  Diego 
San  Diego 
.San  Diego 
San  Diego 
Singapore 


175 
175 
175 
175 
195 


195 
195 


195 


143 
143 
143 
148 
196 


Tidal  differences. 


Bombay 251 

Karachi 255 

Karachi 255 

Karachi |  255 

Shanghai |  183 


175     +  1  09 


Time. 


HW. 


LW. 


Time  meridian, 
155°  £. 


h.m. 


67 
10 
03 
20 
00 


+ 
+ 
+ 


87 
89 
52 

8  00 
7  54 


7 
7 
0 


I 


+  7  47 
+  8  18 
+  930 
+  12  14 
+12  14 

+  12  02 
+  036 
+  2  16 
+  1  41 
+  207 

+  2  39 
+  4  03 
-12  01 
-10  17 

-  5  31 

-634 
-622 
-625 

-  5  40 

+  4  68 


+  7  21 
+  804 
+  929 
+  0  38 


+10  00 
+  802 
+  9  39 
+  9  01 
-  0  01 

000 
+  0  08 
+  0  18 
+  058 
+11  46 


+ 
+ 


9  55 
9  01 


h. 
5 
5 
0 
0 
0 


01 
16 
53 
12 
00 


+ 
+ 
+ 
+ 
+ 


7  41 

7  42 
1  00 

8  08 
7  58 


+  7  50 
+  8  21 
+  9  41 
+  12  19 
+  12  20 

-•-12  07 
+  0  34 
+  2  14 
+  1  56 
+  2  21 

+  2  53 
+  4  18 
-11  34 
-  9  63 
-5  82 


5 
6 
5 
6 
4 


86 
24 
27 
41 
44 


+ 
+ 


9  68 
904 


+10  06     +10  IS 
Local  time. 


-12  06 
+  830 
-12  08 
-12  08 
+12  03 


+  7  26 

+  8  08 

+  9  48 

+  0  33 


+10  05 
+  8  06 
+  9  43 
+  9 
-  1 


37 
40 


000 
+  008 
+  0  IS 
+  063 

+  11  51 


+  1  05 


-12  06 
+  8  80 
-12  02 
-12  06 
+12  06 


Height. 


HW.  :  LW 


Mean  Lower 
Low  Water. 


feet. 
-5.6  • 
-5.2 
-1.1 
-0.8  1 
0.0 

-2.7 
-2.8  , 
+0.6  ' 
-O.H 

-1.8 

-2.4 
-2.2  I 
-2.0 
-3.0 
-1.7 


-1. 
-1. 
+0. 
-2. 
-3. 


3.6 
-3.7 
-8.7 

4.2 
-3.4 

-3.4 
8.4 
-3.6 
-3.6 
•2.8 


-6.3 
-2.0 
-L6 
+0.2 


-2.6 
-0.4 
+  1.8 
+2.6 
-1.4 

0.0 
+0.1 
-0.1 
-LI 
-L6 


feet. 
-0.8 
-LO 
-0.1 
0.0 
0.0 

-0.1 

0.0 

+0.2 

+0.2 

0.0 

0.0 

0.0 

0.0 

-0.6 

-0.5 

-0.5 
-0.4 
+0.2 
-0.9 
-0.8 

-0.8 
-0.9 
-S.9 
-LI 
-0.4 

-0.4 
-0.4 
-0.4 
-0.4 
+L0 


I 


-0.9 
0.0 
0.0 

-0.2 


^0.6 
■4-0.2 
+0.4 
+0.4 
-0.2 

0.0 
+0.1 
+0.1 
-0.1 
-0.6 


Ratio 

Of 
ranges. 


■1.6 
L8 


-0.6 
0.6 


-2.6  '  -a  6 


-2.0 

+a2 

-L2 
-0.5 
-0.2 


-0.4 

■a2 

-0.4 
-0.8 

■a  4 


0.21 
0.26 
0.71 
0.77 

1.00 

O.-M 
0.52 
1.44 
0.85 
0.67 

0,57 

0.63 
0.73 
0.87 

0.86 
0.76 
L21 
0.38 
0.25 

0.19 
0.15 
O.OS 

0.13 
0.14 

0.14 
0.14 
a  12 
0.12 
0.24 


0.39 
0.66 
0.70 
1.06 


0.77 
0.90 
1.26 
1.41 
0.>o 

1.00 
1.00 
0,9K 
0.^3 
0.81 


-1.9  I  -0.5  ,      0.7?i 


0.81 
0.75 


0.68 


0.56 
1.13  i 
0.79  I 
0.94  i 
1.04  ' 


AND  TIDAL  CONSTANTa 


401 


ht 

^ 


1 

2 
8 
4 

5 


6 
7 
8 
9 
10 


11 
12 
13 
14 
15 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 


31 
32 
33 
34 


35 
36 
37 
88 
39 

40 
41 
42 
43 
44 


45 


46 
47 


48 


49 

60 
51 
52 
53 


Interval. 


Mean. 


HWI. 


h.fn. 
3  37 
385 
480 
5  04 
5  24 


5  52 

5  52 

6  06 
6  06 
5  59 


LWI. 


552 

6  23 

7  30 
11  18 
11  16 

11  04 

8  30 

10  55 

11  16 

11  41 

12  12 


1 
4 


08 
51 
2  07 
2  28 


2  30 
2  46 
2  48  ' 
2  36  ! 
[8  07] 


6  24 
5  55 

7  17 

8  38 


8  55 
545 
7  20 

6  40 
0  05 

7  49 
766 

8  07 
8  47 
928 


8  56 


7  30 
680 


727 


10  16 
6  00 
945 


it 


60 
00 


hmTil. 

960 
9  48 

10  45 

11  17 

11  29 

12  05 
12  04 
12  19 
12  17 
12  12 


12  04 

0  10 

1  25 
5  05 
5  04 

4  51 

2  20 

4  42 
503 

5  28 

5  59 

7  21 
11  03 

8  20 
8  41 


8  42 

8  58 

9  00 
8  49 

[9  19] 


0  11 
12  08 

1  20 

2  25 


2  42 
11  58 
1  08 
1  00 
6  17 


Tropic. 


HHWI. 


1 
1 
1 
2 
3 


41 
44 
54 
34 
10 


2  44 


1  15 
0  15 


1  14 


4  03 
12  13 
3  82 
3  38 
3  47 


h.  wi. 

4  07a 

3  04& 

5  44a 

6  16a 

4  26b 

6  41a 

6  44a 

7  07a 
6  44a 
6  47a 

6  44a 

7  24a 
830a 

11  46a 
11  42a 

11  31a 

8  506 
10  296 
10  436 

10  576 

11  416 
0  29a 
3  02a 
0  42a 
0  51a 


LLWI. 


0 
1 
1 
1 
0 


52a 
11a 
14a 
10a 
36a 


6  59a 
6  42a 

8  04a 

9  00a 


9  24a 

6  25a 

7  54^x 

7  12o 
0  086 

8  21a 
8  27a 
8  40a 
8  176 
8  516 


9  15a 


7  006 
6  006 


6  686 


9  316 
5266 
9076 
9  166 
9  386 


9  606 
■  9  516 

10  406 

11  126 
11  326 


11  576 

11  566 

12  076 
12  186 
12  066 

12  016 
025a 

1  40a 
542a 
4  44a 

4  35a 

2  18a 

5  40a 

6  08a 

6  46a 

7  21a 

8  21a 
11  24a 

8  46a 
8  60a 

8  59a 

9  23a 
9  28a 
9  15a 
9  51a 


-  OlOo 
12  056 

1  17a 

2  15a 


2  80a 

11  566 

1  06a 

0  58a 
5  45a 

1  87a 
1  37a 

1  48a 

2  86a 
8  18a 


2  S7a 


1  29a 
0  29a 


1  80a 


4  23a 
12  296 
3  49a 
3  54a 
3  59a 


Range  of  tide. 


Mean 
(Mn.) 


feei. 
1.8 
1.5 
2.5 
2,7 
8.5 

8.0 
2.9 
8.9 
4.7 
8.7 

8.2 
3.5 
8.5 
6.4 
7.6 

7.4 
4.7 
1.6 
1.3 
0.8 

0.6 
0.5 
0.4 
0.5 
0.5 

0.5 
0.5 
0.4 
0.4 
[0.6] 


8.4 
8.6 
8.9 
6.6 


6.7 
5.0 
7.0 
7.8 
6.2 

6.2 
6.2 
6.1 
6.2 
4.6 


4.8 


4.6 
4.3 


3.6 


2.2 
4.3 
3.0 
3.6 
5.9 


Spring 


fed. 
1.8 
2.0 
8.4 
3,7 
4.8 


4.2 
8.9 
5.4 
6.4 
5.0 

4.8 
4.7 
4.7 
8.4 
10.2 

9.7 
6.7 
2.0 
1.7 
1.1 

0.8 
0.6 
0.4 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 

[0.7] 


4.5 
6.0 
6.8 
8.9 


9.2 
6.8 
9.5 
10.5 
8.4 

8.4 
8.6 
8.5 
7.0 
6.4 


6.7 


6.2 

5.8 


4.9 


8.0 
6.8 
4.0 
4.9 
8.0 


Neap 
(Np.) 


feet. 
0.6 
0.8 
1.8 
1.4 
1.9 

1.5 
1.6 
2.0 
2.6 
2.1 

1.7 
ZO 
2.0 
8.9 
4.5 

4.7 
2.4 
0.7 
0.6 
0.5 

0.4 
0.3 
0.2 
0.4 
0.4 

0.4 
0.4 
0.8 
0.3 

[0.4] 


2.1 
2.0 
2.2 
3.8 


Great 

tropic 

(Gc.) 


3.7 
2.8 
3.9 
4.4 
3.5 

3.4 
8.2 
3.0 
2.8 
2.5 


2.4 


2.6 
2.5 


2.1 


1.3 
2.5 
1.7 
2.1 
8.4 


feel. 
1.4 
1.7 
3.7 
4.0 
4.9 

4.0 
3.9 
5.6 
5.8 
4.9 

4.2 
4.7 
4.7 
8.6 
9.7 


5.0 
2.2 
2,0 
1.6 


1.2 
0.9 
0.7 
0.9 
0.9 

0.9 
1.0 
0.8 
0.8 
1.1 


4.7 
4.7 
5.0 
7.6 


8.2 
6.3 
8.5 
9.4 
7.3 

7.3 
7..2 
7.0 
5.9 
•5.4 


6.1 


6.8 
5.4 


4.7 


8.0 

6.4 
8.9 
4.6 
7.2 


Tropic  diurnal 
inequality. 


HWQ. 


feet. 
0.1 
0.1 
0.8 
0.3 
0.4 

0.4 
0.4 
0.8 
0.4 
0.4 

0.8 
0.5 
0.5 
2.4 
2.4 

2.1 
0.6 
1.2 
1.2 
1.0 

0.8 
0.5 
0.1 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 


1.8 
0.8 
0.8 
1.2 


1.3 
0.4 
0.5 
0.5 

2.9 

0.4 
0.7 
0.6 
0.8 
0.6 


0.6 


1.0 
1.0 


0.9 


0.7 
1.0 
0.8 
0.9 
1.2 


LWQ. 


feet. 
0.5 
0.7 
2.6 
2.7 
2.9 

2.1 
2.2 
8.4 
2.7 
2.6 


2.4 
2.5 
2.5 
8.0 
8.2 

8.8 
1.4 
0.6 
0.7 
0.6 

0.8 
0.8 
0.6 
0.6 
0.7 

0.7 
0.8 
0.6 
0.6 


Diurnal  wave. 


Mean  sea  level 
above  place  of— 


Tropic 
HW 

inter- 
val. 


2.0 
2.5 
2.6 
2.2 


8.1 
2.9 
8.4 
3.6 
0.4 

8.0 
2.9 
2.9 
2.8 
2.2 


1.3 


2.2 
2.1 


2.0 


1.5 
2.1 
1.8 
1.9 
2.5 


9  45 
10  14 


10  50 

11  89 

11  18 
11  18 
11  19 
11  44 
11  82 


11  42 
11  40 


14  40 
14  44 

14  58 


21  16 
21  20 

21  41 

22  45 

23  19 

24  16 
21  67 
21  53 


22  28 
22  38 
22  28 
22  42 


10  14 

11  46 


12  52 


18  22 


12  54 

18  26 
18  04 

13  22 

15  09 

16  27 


18  80 


15  17 


Tropic 
range. 


feet. 
0.5 
0.7 
2.6 
2.7 
2.9 

2.2 
2.8 
8.6 
2.7 
2.7 

2.4 
2.5 
2.5 
8,9 
4.0 

8.9 
1.6 
1.4 
1.4 
1.2 

0.9 
0,6 
0.6 
0.7 
0.7 

0.7 
0.8 
0,7 
0.6 
1.0 


8.4 
2.9 
8.4 
8.6 
3.0 

8.0 
8.0 
3.0 
2.8 
2.8 


1.4 


2.4 
2.8 


2.2 


1.7 
2.3 
2.0 
2.2 
2.8 


Predic- 
tiomi. 


Tropic 
LLW. 


feet. 
0.8 
1.0 
2.1 
2,3 
2.8 

2.2 
2.2 
8.1 
8.3 
2.7 

2.4 
2.5 
2.6 
4.2 
4.9 

4.8 
2.9 
0.9 
0.8 
0.7 

0.5 
0.4 
0.4 
0.5 
0.5 

0.5 
0.5 
0.4 
0.4 
0.^ 


2.4 

2,4 

2.5 

2.6 

2.6 

2.8 

2.5 

4.0 

4.4 
3.5 
4.7 
5.1 
8.2 

4.1 
4.1 
4.0 
8.4 
8.0 


2.8 


8.0 
2.9 


2.5 


1.7 
2.9 
2.1 
2.5 
8.8 


feet. 
0.8 
1.0 
2.3 
2.4 
8.0 

2.8 

2.3 
8.8 
8.4 
2.9 

2.5 
2.8 
2.7 
4,4 
5.0 

5.0 
2.7 
1.0 
0.9 
0.7 

0.5 
0.4 
0.4 
0.5 
0.5 

0.5 
0.6 
0.6 
0.5 
0.7 


2,5 
2.8 
2.9 
4.0 


4.5 
3.7 
4.9 
5.8 
3.0 

4.2 
4.1 
4.0 
8.4 
3.1 


2.7 


8.1 
3.0 


2.6 


1.7 
8.0 
2.2 
2.5 
8.9 


Varia- 
tion of 
the  com 
pass. 


West. 

o 

5.5 
5.5 
4.5 
4.0 
4.0 

4.0 
4.0 
4.5 
4.5 
4,5 

4,5 
4.6 
4.5 
4.5 
4.5 

4.5 
4,5 
4.5 
4.5 
4.5 

4.5 
5.0 
5.0 
5.0 
5.0 

5,0 
5,0 
5.0 
5.0 
6.0 


4.6 
4.5 
4.5 
4.5 


4.5 
4.5 
3.5 
3.5 
4.0 

4.0 
4,0 
4.0 
4.0 
4.0 


4.6 


8.0 
2.0 


2.0 


1.5 
1.0 
0.5 
0,5 
1.5 
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TABLE  3.— TIDAL  DIFFERENCES 


B 

J5 


1 
2 
3 
4 
5 


6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 

17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
SO 


31 
32 
33 
34 
35 

36 
37 
38 
39 
40 


41 
42 
43 
44 


45 
46 
47 


I 


48 
!49 
*  60 
I  51 


52 
53 
54 
oo 
56 


Station. 


Geo§Tapbic  position. 


Lati- 
tude. 


ASIA  (East  Coast)— Continued. 


I 


KOREA. 


CHINA. 


Port  Arthur 

Niuchwang  or  Newchwans: 

Tientsin  ENTR.,Taku  Light  Ship. 

Tientsin 

Hoangho  or  Yellow  River  Entr  . . . 


Chifu 

Wei-hal-Wei 

Shuntung  Promontory 

Saug-kau  Bay 

Kyau-chau  Harbor 


Shanghai,  Wusung  Bar. 
Nanking,  Yangtze  River 

Hang  Cnu  Bay 

Ning-Po,  Yung  River 

Taicnow  Islands 


Namqnam  or  Nam  Kwan  Harbor , 

Min  River  EIntrance 

Fuchau  or  F(x>chow,  Min  River ., 

Hungwha  Sound , 

Meichen  Sound , 


Hul-1-tau  Bay 

.\MOY  (Inner  Harbor) 

Tongsang  Harbor 

Swatow 

Honghai  Bay 


Hongkong 

Whampoa 

Canton 

Macao 

Hul-ling-san  Harbor 


Tien  pak  Harbor 

Nauenau  Pa-ssage 

Hoi  Hau,  Hainan  Island 

Yulinkan  Bay,  Hainan  Island 
Pakhoi 


CC^HIN  CHINA. 

Kua  Kam 

Hue  River  Entrance 

Hon  Kobe  Bay 

Saigon 


SI  AM. 


Chentabun  River  Entrance 

Paknam,  Menam  River 

Bangkok,  Menam  River 


MALAY  PENINSULA. 


Ea«t  cmvit. 


Lakon  Roads . . . 

Singora 

Tringano  River. 

SlNQAPORE  . 


\yeist  cmiMt. 


Xorth. 


Yung-hing  Bay 39  13 

Tsau-liang-hai  or  Chosan 35  07 

Port  Hamilton ^34  01 

Chemulpo  ( Inner  Harbor) 37  29 

Seoul 37  30 


38  50 
40  35 

38  55 

39  09 
37  54 

37  34 
87  29 
37  24 
37  08 
36  00 

31  21 

32  10 
30  14 
29  57 
28  24 

27  12 
26  02 
26  03 
25  24 
25  06 

24  36 
24  28 
23  M 
23  20 
22  50 


22  17 

23  05 
23  08 
22  14 
21  40 

21  28 
21  00 

20  04 
18  15 

21  27 


20  45 
16  35 
12  40 
10  60 


12  28 

13  30 
13  40 


8  33 
7  13 
625 
1  17 


MnlakkaRoad ,  2  12 

One  Fathom  Bank '  2  52 

Perak  River  Entrance 4  05 

Georgetown,  Penang  Island 5  24 

Sulang  or  J  unk^eylon  Island |  8  00 


Longitude. 


I 
Arc.    !  Time. 


Enit. 


127  18 
129  03 
127  17 

126  36 

127  00 


121  16 

122  00 
117  52 

117  11 

118  34 

121  31 

122  13 
122  42 
122  27 

120  20 

121  30 

118  55 

120  14 

121  47 
121  52 

120  23 

119  40 
119  24 
119  14 
119  00 

118  26 
118  03 
117  31 
116  40 
115  11 


114  10 
113  26 
113  16 
113  34 
111  46 

111  13 
110  38 
110  05 
109  33 
109  02 


106  47 

107  40 
109  11 
106  42 


h.vi. 
8  29 
8  36 
8  29 
8  26 
8  2« 


100  20 
98  21 


8 
8 
7 
7 
7 


05 
08 
51 
49 
54 


7 
7 
7 
7 
7 


7  37 
7  84 
7  38 
7  34 
7  27 


7 
7 
7 
7 
7 


26 
23 
20 
18 
16 


7  07 
7  11 
7  17 
7  07 


6  41 
6  33 


8  06 
8  09 
8  11 
8  10 
8  01 

8  06 

7  66 

8  01 
8  07 
8  07 

S  02 
7  59 
7  68 
7  67 
7  56 


54 
62 
60 
47 
41 


102  07 
100  38 
100  32 

6  48 
6  43 
642 

100  06 
100  40 
103  06 
103  61 

6  40 
6  43 
6  52 
666 

102  12 
100  59 

6  49 
6  44  , 

f      JO 

Standard  port  for 
reference. 


Name. 


San  Diego 
San  Diego 
(Calcutta . . 
Calcutta . . 
Calcutta . . 


Tientsin  Entrance 

Tientsin 

TientMln 

Tientsin 

Tientsin 


Page. 


Entrance 
Entrance 
Entrance 
Entrance 


Tientsin  Entrance 
Tientsin  Entrance 
Tientsin  Entrance 

Shanghai 

Shanghai 


Shanghai . 
Stianghai . 
Shanghai . 
Shanghai . 
Amoy 


Amoy 
Amoy 
Amoy 
Amoy 
Amoy 


Amoy 

Amoy 

Amoy 

Hongkong. 
Hongkong. 


Hongkong. 
Hongkong. 
Hongkong. 
Hongkong. 
Hongkong. 

Hongkong. 
Hongkong. 
Hongkong. 
Hongkong. 
Hongkong. 


143 
143 
239 
239 
239 


179 
179 
179 
179 
179 

179 
179 
179 
1S3 
1«3 

183 
183 
183 
1H3 
1H7 

187 
187 
187 
187 
187 

187 
187 
187 
191 
191 


191 
191 
191 
191 
191 

191 
191 
191 
191 
191 


Hongkong. 
Hongkong. 
Singapore  . 
Singapore  . 


Singapore 
Singapore 
Singapore 


Tidal  differences. 


Time. 


HW. 


LW. 


Local  time. 


h.m. 

-  4  46 
+  10  05 

-  4  39 

-  9  25 
+  8  6l 


A.m. 
4  47 
+10  05 
-  6  ft3 
-11  39 
+  6  10 


Height 


HW 


LW. 


Mean  Lower 
Low  Water. 


fert. 

-  2.5 
+  1.2 

-  1.2 
+12.4 

-  4.2 


fett 

0.5 
-0.2 
-0.» 
—0.6 
-0.t^ 


+ 
+ 
+ 


4  56 
6  02 
1  03 
0  32 
4  37 

0  00 


+ 
+ 


-  1 


—   / 


0  00 
0  00 
10 
30 


+  0  27 


+ 
+ 
+ 


+ 
+ 


0  00 
3  50 
02 
27 
03 


2 
0 
2 
0 


27 
47 
22 

27 


191  -  0  22 

191  +  0  08 

195  -11  26 

195  -  6  20 


Singapore 
Singapore 
Singapore 
Singapore 


195 
195 
195 


I  


0  20 
6  10 
2  20 


195 
195 
195 
195 


Singapore 195 

Singapore 195 

Singai>ore 195 

Singapore ;  195 

Singapore ,  195 


-  0  15 

-  2  00 

-  2  20 
0  00 


-300 

-  4  30 

-  7  16 
-10  56 

+12  06 


48 
03 
47 
40 


2  40 
2  45 

0  25 

1  15 
0  15 


5  &1 

6  40 

0  24 

1  09 


+ 


+  2  57    - 


00 
28 
43 
54 
36 


-  2  a5 

-  2  40 
+  0  47 

-  I  11 
+  0  19 


0.2 
0.6 
1.5 
2.6 
0.8 

0.0 
4.9 
3.3 
1.1 
1.2 


+  1.4 

+  2.9 


+ 


+ 
+ 


+ 
+ 
+ 


0  04 

0  00 

1  05 
3  43 
0  41 


0 
4 
6 
0 
0 


00 
88 
04 
42 
49 


+ 
+ 


+  8  03  I 


2  41 
1  01 

-  2  07 

-  0  12 

+  8  17 


+ 

3.2 

+ 

6.4 

+ 

1.1 

+ 

0.5 

0.0 

— 

8.1 

0.0 

+ 

1.7 

0. 

+ 

1.2 

— 

0.3 

+ 

1.6 

+ 

2.6 

+ 

3.2 

+ 

6.4 

+ 

B.l 

— 

1.8 

+ 

7.8 

Ratio 

of 
ranges. 


5  16 

-  6  54 

-  0.8 

0.0 

1  34 

+  1  03 

+  8.2 

+0.4 

0  00 

000 

0.0 

0.0 

8  54 

+  3  38 

-3.8 

-0.4 

1  04 

+  0  26 

+  2.0 

+0.2 

0.0 
+0.2 
-0.1 
-0.6 
-0.8 

0.0 
-0.7 
-0.1 
-0.7 

0.0 

+0.2 
+0.1 
+0.2 
+0.2 
+0.1 

+0.1 
0.0 
-0.1 
+0.2 
+0.1 


0.0 
-0.4 
-0.9 
+0.2 
+0.2 

+0.2 
+0.6 
+0.8 
-0.4 
+0.6 


-  0  12 
-502 

-  2  02 


-  2.6 
+  0.6 

-  0.2 


0  09 

1  64 

2  14 
0  00 


-0-3 
0.0 
0.0 


2.6 
4.0 
L4 
0.0 


-0.2 

-0.6 

-0.2 

0.0 


0.47 

i.;« 

0.96 

.64 

0.59 


O.W 
1.40 
l.W 
0.5:^ 

1.2-1 

0.« 

i.o: 

CM 
0.74 
l.ii 

1.00 
0.42 
1.4? 
0.  *^ 
0.91 

1.10 
1  •>» 

1.24 
1.4** 
l-t*^ 

1.05 
l.fti 
O.TT 
0.91 
1.4^ 


1.  9J 
1.43 
1.1^ 
1.45 
1.6V 

1.>T 
2.75 
l.M 
0.54 
3.20 


-  0  07    -  0. 1 

-0,1 

1.00 

+  0  20   -  1.8 

-0.4 

0-5T 

-11  20  1-  2.2 

-0.2 

0.65 

6  07  :+  1.8 

+0,2 

Lift 

0.60 
1.07 
0.95 


0-5S 
0.37 
0.  T.T 

1,00 


-  2  64 

+  2.4 

+0.2 

Lsr: 

-  4  27 

+  6.6 

+0.4 

1,88 

-  7  10 

+  0.9 

+0.1 

1.12 

-10  47 

+  LO 

+0.2 

1.14 

+12  24 

+  LI 

+0.1 

L16 
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Interval. 


Range  of  tide. 


Tropic  diurnal 
inequality 


Diurnal  wave. 


Mean. 


2 

3 
4 

5 


11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 


26 

27 
2S 

1  2y 

30 


31 
3o 


37 
lis 
39 
40 


41 
42 
43 
44 


4r> 
46 
47 


^   I 


4K 
49 

ol 


62 
56 


Tropic. 


^  i 

3      HWI.  I   LWI.     HHWI.       I.LWI 


Mean 

(Mn). 


h.  m. 
5  10 
7  35 
9  05 
4  19 
9  20 


6 

loft's 

7 

4  30 

8 

2  56 

9 

6  50 

10 

4  00 

I 


10  25 
9  20 
4  00 
0  45 
4  50 

0  13 

10  50 

11  35 

1  00 

8  50 

9  50 
9  45 
0  30 

11  15 
0  20 


h.  m. 
11  22 

1  23 

2  52 
10  81 

3  SO 


3  58 
10  50 

9  47 

1  00 

10  13 

4  13 
308 

10  12 
6  57 

11  03 

8  06 


4  38 

5  -23  1 

7  12  1 

2  37 

3  38 

3  33 

7  00 

5  02 

6  32 

0  05 

6  17 

0  04 

6  13 

11  20 

608 

1  53 

6  39 

9  50 

3  37 

9  23 

2  56 

0  48 

7  34 

2  00 

800 

9  50 

3  38 

8  20 

2  07 

11  50 
10  10 


00 
55 


5  00 


5  37 
3  57 
0  48 
2  43 
11  12 


I 


9  00 

9  :w 

11  20 
5  00 

2  48 

3  15 
5  08 

11  20 

10  00 
5  10 
8  00 

3  50 

11  25 

2  00 

10  a5 

8  20 

8  00 

10  20 

353 

2  08 
1  48 
4  02 

7  20 

5  50 

3  05 

11  50 

10  00 

1  08 
12  00 
9  17 
5  40 
4  00 

A.  tn. 
4  28a 
7  076 
9  12b 
4  28b 
9  28a 


926a 

8  59b 

2  20b 
6  00b 
328b 

9  47a 

8  45a 

3  20al 
0  38b  I 

4  45b 

0  lib 

10  41a  I 

11  30(1  I 
0  Mb 

9  a'ki 

10  04a 
9  58a 
0  43b 

11  27a 
0  84b 

0  19b 
0  19b 
11  37a 
2  59b 
9  13b 


8  31b 

0  17a 

1  19rt 

9  13b 
7  45b 

11  17b 
9  42b 

6  27b 

7  53b 
4  34a 


8  14b 

8  31b 

10  27b 

4  23a 


9  06a 
4  29a 
7  17a 


h.  m. 
11  44b 

1  86a 

2  40a 
10  24b 

3  15b 


8  56b 
10  52b 

9  49b 

1  Ola 
10  15b 

4  15b 
3  10b 

10  i-ki 

7  21b 

11  21b 

8  25b 

5  10b 

5  40b 
7  33b 

2  36a 

3  36a 

3  31a  . 

6  58*1 

5  Ola 

6  30a 

6  15a 
6  12a 

5  06<i 

6  36a 

4  23a 


3  51a 
8  07a 
8  50<i 

4  24a 
2  50a 

6  17a 


4 

1 

3 

11 


31a 
29a 
69a 
43a 


3  44a 

4  27o 

5  22a 
11  30a 


4  04b 

11  36<i 
2  lib 


9  10a 

4  08b 

7  10a 

2  26b 

7  12/7 

2  01b 

9  37a 

4  15b 

6  44a 

1  17b 

n  19a 

12  08a 

2  26a 

9  27a 

11  lib 

5  50<* 

9  22b 

4  10a 

Spring  I  Neap 

(Sg).   (Np). 


feet. 
1.8 
6.2 
7.7 
21.1 
4.7 


6.6 
10.2 
7.3 
8.9 
9.1 

7.0 
7.8 
5.9 
6.4 
8.9 

7.3 
8.1 

10.7 
6.9 

11.6 

14.1 
15.6 
15.8 
18.9 
13.8 

13.2 

12.8 

9.8 

8.0 

4.9 


8.3 

4.8 


feet. 

2.5 

7.0 

10.5 

28.8 

6.6 


3. 
4. 
6. 


6. 
9. 
6. 
1.8 
10.6 


,2 
1 
1 


3.3 
1.9 
3.7 
7.3 


3.4 

6.1 
5.4 


8.3 
2.1 
4.3 
6.7 


7.8 
10.7 
6.4 
(i.  ■') 
6.6 


7.5 

11.7 

8.4 

4.6 

10.5 

8.1 
9.0 
6.8 
6.9 
11.4 

9.2 

4.0 

13.7 

H.8 
14.1 

17.2 
19.0 
19.3 
28.0 
16.9 

16.1 

16.6 

12.0 

8.6 

6.4 


4.4 
6.0 
5.1 
6.3 
7  4 

8.2 

12.0 

8.0 

2.3 

14.0 


4.3 
2.5 

5.0 
9.8 


4.5 
8.2 
7.3 


4.5 

2.8 
5.8 
7.4 


10.5 

14.4 

8.6 

8.8 
8.9 


6.5 
8.7 
6.2 
8.3 
7.7 

6.0 
6.6 
5.0 
3.6 
6.0 

4.9 
2.1 
7.2 
4.6 

8.9 

10.9 
12.0 
12.2 
14.6 
10.6 

10.2 
9.8 
7.6 
2.5 
3.0 


2.1 
8.3 
2.4 
3.0 
3.5 

3.8 
6.6 
8.8 
1.1 
6.6 


2.1 
1.2 
2.2 
4.2 


2.1 
8.6 
3.1 


1.9 
1.2 
2.5 
3.5 


4.5 
6.2 
3.7 
3.8 
3.8 


Great  i 

tropic  I  HWQ. 
(Gc). 


feet. 

feet. 

1.0 

2.6 

8.0 

6.4 

4.2 

7.2 

11.6 

20.8 

2.6 

4.8 

8.8 

13.1 

9.8 

6.7 

11.8 

9.4 
10.4 
8.1 
6.8 
9.4 

7.8 
8.4 

11.2 
7.3 

12.9 

15.5 
17.0 
17.3 
20.5 
16.1 

14.6 

14.0 

10.9 

6.3 

8.2 


6.2 
1 


/, 
6. 
8. 
9. 


9.9 

13.6 

9.8 

3.8 

15.4 


I 


6.0 
3.9 
5.2 
9.4 


4.8 
8.1 
7.2 


4.7 
8.8 
6.0 
7.6 


10.0 

13.3 

8.4 

8.  C. 


feet. 
0.7 
1.1 
1.4 
2.8 
1.1 


0.2 
0.3 
0.2 
0.2 
0.8 

0.2 
0.3 
0.2 
1.9 
2.4 

2.3 
1.4 
2.6 
2.1 
0.4 

0.4 
0.5 
0.6 
0.5 
0.4 

0.4 
0.5 
0.4 
1.4 
3.7 


3.0 
8.0 
8.8 
8.7 
4.0 

4.2 
6.1 
4.2 
2.3 
5.6 


8.1 
2.8 
0.9 
1.2 


0.8 
1.1 
1.1 


0.8 
0.7 
1.0 
1.1 


1.3 
1.6 
1.2 
1.2 
1.2 


LWQ. 

Tropic 

HW 

inter- 

val. 

feet. 

h.  tn. 

1.4 

2.3 

0.7 

1.2 

is  so 

0.6 

4.4 

6.5 

4.6 

9  41 

3.4 

6.2 

4.5 

4.8 

4.2 
0.6 
0.7 

1.2 
0.4 
0.8 
0.7 
3.0 


3. 
3. 
3. 
3. 
3. 


8.2 
8.1 
2.7 
8.6 
8.1 


2.8 
2.9 
2.8 
8.1 
8.4 

8.5 
4.3 
8.6 
1.9 
4.6 


2.6 
1.9 
8.0 
4.2 


2.9 
8.9 
8.6 


2.9 
2.3 
3.3 
3.8 


4.4 

6.1 
4.0 
4.0 
4.0 


Tropic 
range. 


12  11 


17  69 

"is'-io" 


18  82 
22  42 


5  14 


Mean  sea  level 
above  planeof — 

-  —         Varia- 

tion of 

the  com- 
Predic-  Tropic      dabs 

tiouK.  ,  LLW.       *^* 


feet. 
1.6 
2.6 
1.6 
2.6 
1.2 


4.4 
6.6 
4.7 
3.4 
6.2 

4.6 
4.8 
4.2  ; 
2.0  < 
2.5 


2.3 
1.6 
2.8 
2.2 
2.9 

3.2 
3.4 
3.4 
3.7 
3.2 

3.1 
3.1 
2.7 
8.6 
6.1 


4.3 
3.8 
4.4 
5.0 


6.5 

5.7 
7.0 

5.7 

3.1 
7.6 


4.2 
3.1 
3.2 
4.4 


3.0 
4.1 
3.8 


3.0 
2.4 
8.4 
3.9 


4.6 
6.4 
4.1 
4.2 
4.2 


feet. 
1.4 
8.4 
4.1 
11.0 
2.6 


4.8 
7.0 
5.2 
8.1 
6.8 

5.1 
6.6 
4.4 
2.4 
4.0 

4.0 
1.2 
6.6 
8.1 

6.8 

8.2 
8.9 
9.1 
10.7 
8.0 

7.7 
7.4 
6.8 
2.8 
3.6 


2.7 
3.1 
2.1 
3.6 

4.1 

4.3 
6.2 
4.4 
1.6 
6.9 


2.6 
1.6 
2.9 
6.1 


2.7 
4.4 
4.0 


2.7 
1.8 
3.3 
4.1 


6.4 
7.1 
4.6 

4.7 
4.7 


feet. 
1.4 
3.6 
3.5 
9.9 
2.0 


6.4 
7.7 
5.9 
8.6 
7.0 

5.7 
6.2 
5.0 
2.6 
4.8 

8.6 
1.5 
5.2 
8.3 
7.1 

8.4 
9.2 
9.4 
11.0 
8.2 

7.9 
7.6 
6.0 
3.1 
4.0 


3.1 
86 
8.3 
8.9 

4.6 

4.8 
6.6 
4.8 
1.8 
7.6 


2.9 
1.8 
8.1 
6.4 


8.9 
4.6 
4.1 


2.7 
1.9 
8.6 
4.4 


6.7 
7.4 

4.8 
4.9 
4.9 


West. 

o 

5.0 
4.6 
4.5 
6.0 
5.0 


4.0 
4.6 
3.5 
8.6 
8.0 

4.0 
4.0 
4.0 
4.0 
8.6 

2.6 
2.0 
2.0 
2.6 
2.0 

1.6 
1.0 
1.0 
1.0 
1.0 

0.6 
0.6 
0.6 
0.5 
0.5 

East. 

0.5 
0.5 
0.6 
0.5 
1.0 

1.0 
1.6 
1.6 
2.0 
1.6 


2.0 
2.6 
2.5 
2.6 


8.0 
8.0 
8.0 


8.0 
2.6 
2.5 
2.0 


2.0 
2.0 
2.0 
2.6 
2.6 
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TABLE  3.— TIDAL  DIFFERENCES 


s 


I 


1 
2 
3 
4 
5 


6 
7 
8 
9 
10 
11 


12 
13 
14 
15 


16 
17 

IK 


19 
20 


21 
22 
23 
2i 
25 
26 

27 
28 
29 
30 
31 

32 
33 
34 
35 


Geographic  pudtlon.        standard  p^t  for 


42 
43 


44 
45 


46 

47 
48 


StHtlon. 


MALAY  OR  EASTERN  ARCHI- 
PELAGO. 

RA8T  INDIES. 

Malakka  Strait^  Sumatra, 


Acheh  Head 

Diamond  Point 

Deli  River  Entrance 

Siak  River  Entrance 

Oarras  Light,  Rhlo  Strait 0  45 


North. 

0  / 

533 
5  16 
8  45 

1  20 


Sumatra,  eatt  coast,  etc. 

Linga,  Linga  Island 

Tanjong  Kalean,  Banka  Strait 
Nangka  Island,  Banka  Strait.. 

Banka  Point,  Banka  UtraiX 

Tobo  Ali  Bay,  Banka  Strait . . . 
Clifton  Shoal 


Sunda  Strait 

Java  Fourth  Point 

Krakatoa  Inland 

Kalang  Bayang  Harbor,  Sumatra 
Java  First  Point 


Sunuitra,  mfUhwert  coast. 


Flat  Cape. 
Benkulen 
Padang... 


Ayer  Bangies. 
Tapanuli  Bay 


Java,  etc. 

Batavia  (Tandjong  Priok) ... 

Samarang 

Panka  Point 

AriHbaya,  Surab»iya  Strait 

Sembilangan,  Surabaya  Strait 
Surabaya,  Surabaya  Strait , 


Gading,  Madura  Strait 

Karang  Kleta,  Madura  Strait . . 

PaHuruan,  Madura  Strait 

Sapoedie  Island,  Madura  Strait. 
Meinderta  Reef,  Madum  Strait. 


South. 

0  14 

1  58 

2  24 
2  53 
800 
4  54 


6  04 
6  09 

5  44 

6  44 


5  56 
3  41 
0  56 

North. 

0  12 

1  35 

South. 

6  06 
6  57 
6  55 

6  56 

7  04 
7  12 


Longitude. 


Banjoewangi,  Baly  Strait . 
Pangul,  Java,  Houth  coast . 
Tylaliap,  Java,  south  coast 
Wynkoops  Bay, 


Java,  south  coast.. 


7 
7 
7 
7 
7 

8 
8 
7 


11 
20 
38 
05 
40 

13 
16 
45 


6  55 


Baly. 

36  Tebunkns  Road 

37  Badong  Bay 


East. 


95  18 

97  30 

98  48 
102  14 
101  21 


104  34 

105  07 

105  47 

106  08 
106  27 
106  03 


105  53 
105  25 
105  02 
105  11 


104  33 
102  13 
100  23 


99  23 
98  50 


106  53 

110  25 
112  34 
112  50 
112  40 
112  44 

112  54 
112  48 
112  55 
114  16 
114  26 

114  23 

111  26 
109  04 
106  30 


I 


Tjonibok. 


38  Ampenam  Bay 

39  PijuBiiy 


8  11     115  00 
8  42  I  115  07 


8  35     116  04 
8  49     116  31 


Siumbawa. 


40  BIma  Bay 

41  Saple  Bay 


8  25 
8  30 


Sunihd  or  Snndalwood  Island. 

I^almedo  Road |    9  22 

Nangaraessie  Harbor '    9  34 


Flores  or  Mangarei  Island. 
Alligator  Bay 


8  45 
Adehara,  Adenam  Island 8  14 

Timor.  ' 

Koepang 10  10 

Dilhl 8  34 

Cyrus  Harbor,  Rottl  L«land 10  51 


119  45 

120  15 


119  60 
123  07 


A.m. 
6  21 
6  30 
685 
6  49 
6  67 


6  58 


7 
7 
7 
7 
7 


7 
7 
7 
7 
7 
f 

7 
7 
7 
7 


00 
03 
06 
06 
04 


7  04 
7  02 
7  00 
7  01 


6  58 
6  49 
6  42 


6  38 
6  85 


Name. 


Singapore 
Singapore 
Singapore 
Singapore 
Singapore 


Singapore 
Galveston 
Galveston 
Galveston 
Galveston 
Galveston 


Sitka 
Sitka 
Sitka 
Sitka 


Key  West. 
Key  W€«t. 
Key  West, 


Key  West. 
Key  West. 


08 
22 
30 
31 
31 
31 

32 
31 
32 
37 
38 


Batavia 

Batavia.... 

Batavia 

Batavia 

Batavia.... 
Hongkong. 


Aden . . . 
Aden . . . 
Aden . . . 
Batavia. 
Batavia. 


7  38  Sydney 

7  26  Sydney 

7  16  Sydney 

7  06  Sydney 


7  40     Sydney 
7  40     Sydney 


7  44  I  Sydney 
7  46  ,  Sydney 


118  42   7  55 

119  01   7  56 


7  59 

8  01 


7  59 

8  12 


Sydney 
Sydney 


Sydney 
Sydney 


Sydney 
Sydney 


123  35  I  8  14  Sydney 
125  4«  ,  8  23  Sydney 
123  05  '  8  12  Sydney 


Page. 


196 
195 
195 
196 
196 


196 
123 
128 
123 
123 
123 


159 
159 
159 
159 


119 
119 
119 


119 
119 


199 
199 
199 
199 
199 
191 

259 
259 
269 
199 
199 


Tidal  differences. 


Time. 


HW. 


LW. 


Local  time. 


h.m. 
+12  06 
+10  54 

-  7 

-  1 

-  0 


81 
80 
40 


I 


-420 
+12  27 
+  18  00 
+12  02 

-  9  34 

-  8  06 


+  6  30 
+  6  09 
+  6  29 
+  4  49 


3  12 
8  02 
3  16 


8  22 
8  01 


h.m. 
+12  08 
-10  62 

-  7 

-  1 

-  0 


29 
38 

48 


-  4  14 
+10  69 
+13  14 
+12  00 
-9  17 

-  9  14 


+  6  30 
+  6  09 
+  6  32 
+  4  49 


8  13 
3  02 
3  16 


00 
34 


0 

-  0 
+  10  25 
+  966 

+  12  58 
+  2  44 

-  8  30 

-  8  36 

-  8  38 
+12  33 
+12  20 


223  I  -11  06 


223 
223 
223 


223 
223 


223 
223 


223 
223 


-11  51 

+12  17 
+  8  35 


+  8  39 
-10  16 


+11  34 
-  9  37 


-  8  31 

-  8  38 

-  8  40 
+  10  52 
+  10  27 

-11  08 
-11  50 
+  12  18 
+  8  35 


+  8  39 
-10  15 


+  11  34 
-  9  36 


Height 


HW. 


LW. 


Mean  Loneer 
Low  Water. 


feet 

-2.0 

+0.9 

+0.9 

+8.1 

-0.4 


+3.2 
+7.5 
+6.7 
+6.0 
+7.6 
+•2.4 


-9.1 
-8.2 
-9.4 
-9.1 


+0.7 
+1.7 
+2.7 


223  I  - 
223  I   - 


223 
223 


223 
223 
223 


w 

-  8  42 

-  7  52 

-  8  42 

-  7  51 

1 

-907 
-9  47 

-  9  06 

-  9  47 

-8  47 
-10  07 

-  8  46 
-10  06 

-10  17 
-768 
-  9  17 

-10  17 

-  7  57 

-  9  17 

+1.8 
+  L8 
+1.6 
+2.4 
+L8 

+1.8 
+0.4 
-0.2 
+0.1 


+0.6 
+2.4 


+0.4 
+4.0 


+0.3 
+3.0 


+6.2 
+8.0 


+0.4 
+L7 


+2.2 
+0.4 
+0.2 


-  8  22 

1 
+0.8 

-  8  02 

+2.8 

000 

0.0 

+  206 

+1.0 

+13  04 

+1.9 

+12  23 

+2.0 

+  9  32 

+1.9 

+  2  58 

+0.6 

Ratio. 

of 
TUgea. 


Seel. 

-0.2 

+0.1 

0.0 
+0.3 

0.0 


+0.2 
-L8 
-LI 
-1.0 
-1.1 
-0.6 


-8,1 
-3.0 
-3.0 
-3.1 


+0.1 
+0.1 
+0.1 


0.0 
+0.2 


0.0 
-0,2 
-0.3 
-0.4 
-0.3 
+0.4 

+0,8 
+0.8 
+0,8 
+0,2 
+0.2 

-0.4 
-0.4 
-0.4 
-0.3 


-0.4 
-0.4 


-0.4 
-0.4 


-0.4 
-0.4 


-0.4 
-0.4 


-0.4 
-0.3 


-0.4  I 

-0.4 

-0.4 


0.6^ 
L12 
LU 
1.47 
a93 


L49 
6.K7 
6.20 

.s.eo 

6. 73 
100 


0.22 
0.$4 
O.I'' 
0/i: 


1.49 
2.32 
3.14 


1.7ii 

i.s: 
1.7* 
l.ft 

1.2) 
L25 
l.i*-> 
1.7» 
1.x 

1.63 
l.l'i 
l.i» 
l.U 


i.r 

l.!«3 


l.il 


2.01 


2.*; 

S.4»i 


l.m 

i.a) 


l."7* 

i.:i 

1.15 


AND  TIDAL  CONSTANTS. 
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• 

a 

s 

- 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal 

wave. 

Mean  sea  level 
above  plane  of— 



Varla- 

tianof 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Npf 

Great 
tropic 

(Gc). 

1 
HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

1 

1 

1 

1 

• 

Ea$t. 

1 

1 

2 

,    3| 

4 

1    ^ 

1 

h.  -in. 

10  00 

11  50 

2  48  , 

8  50  - 

9  40 

1 

h,  ff). 
8  44 
584 
8  67 
2  24 
8  14 

h,  vu 
9  106 
11  116 
206a 
8  16a 
8  54a 

8  67a 
545a 

9  07a 
2  886 
8266 

feet. 
3.9 
6.4 
6.8 

8.4 
5.8 

feet. 
5.2 
8.7 
8.5 
11.8 
7.1 

feet. 
2.8 
8.7 
8.7 
4.9 
8.1 

/eet. 
5.5 
8.4 
8.8 
10.7 
7.1 

feet. 
0.9 
1.2 
1.2 
1.8 
1.1 

feet. 
8.1 
4.0 
8.9 
4.6 
8.6 
1 

h.  m. 

feet. 
8.2 
4.2 
4.1 
4.8 
8.8 

feet. 
3.0 
4.6 
4.5 
5.8 
8.9 

feet. 
3.2 

4.8 
4.7 
6.1 
4.1 

o 

2.0 
2.0 
2.0 
2.0 
2,0 

6  6  00       12  18 

7  [6  251      10  121 

626a 
7  45a 
822a 
720a 
10  84a 
12  03a 

6  466 
6266 

5  426 

6  076 

12  22a 

—  8  01a 

—  0  46a 

10  256 
1  81a 
1  86a 

1  09a 
0  48a 
0  12a 

11  626 

8.5 

[4.11 

11.5 

4.9 

10.8 

10.3 

9.3 

8.4 

10.1 

4.5 

1.8 
2.7 
1.5 
1.8 

1.8 

4.6 

'"8"87* 

4.8 
9.9 
8.2 
7.8 
8.6 
5.7 

0.6 
0.8 
0.6 
0.6 

5.8 
8.7 
8.4 
8.1 
8.8 
1.6 

• 

1.0 
1.5 
0.9 
1.0 

6.1 
5.1 
4.6 
4.2 
5.2 
2.2 

1.0 
1.6 
0.8 
1.0 

2.0 
2.0 
2.0 
2.0 
2.0 
1.5 

1.5 
1.0 
1.5 
1.0 

8 

'6  50 
5  42 
9  06 
9  50 

[ 

0  38 

1  54 

2  52 

3  ar 

'8.7 
8.4 
'4.0 

1  8 

■•***** 1 
....... 1 

9 
10 
11 

12 
13 
14 
15 

1 

864 

1 

7  U 
6  50 
6  10 
530 

I  --  J 

068 
087 
000 

II  42 

-"      J 

1.7 
2.6 
1.4 
1.7 

2.4 

8.8 
2.0 
2.5 

0.7 
1.1 
0.6 
0.7 

0.8 
0.8 
0.8 
0.3 

0.6 
0.7 
0.5 
0.6 

15  01 

•  •  •     •  •  •  • 

16 
17 

18 

5  40 
5  60 
585 

11  62 

12  03 
11  48 

5886 
6  486 
6  846 

12  416 
12  426 
12  206 

1.8 
2.8 
8.8 

2.6 
4.0 
5.5 

0.7 
1.1 
1.4 

2.5 
8.7 

4.8 

1.8 
1.6 
1.8 

0.2 
0.3 
0.3 

1.3 
1.6 
1.8 

1.0 
1.5 
2.0 

0.9 
1.4 
1.9 

1.0 
1,5 
1.5 

19 
•20 

529 
550 

11  42 

12  02 

5  276 
5  496 

12  286 
12  856 

1.9 
8.9 

2.8 
6.7 

0.7 
1.5 

2.6 
4.9 

1.8 
1.9 

0.2 
0.8 

17  88 

1.8 
1.9 

1.0 
2.1 

1.0 
2.0 

1.6 
2.0 

1 

21 

22 
23 

[V2  091 

[5  66] 

[12  18 

10  48 

[9  48 

6  66 

554 

9  57a 
923a 
7  586 
7  286 
10  816 
10  546 

7  616 
9666 

8  81a 
750a 
4  59a 
642a 

ro.  51 

[0.8] 

[0.1] 

2.8 
4.0 
6.0 
5.1 
6.0 
6.5 

8  57 

2.7 
8.8 
6.0 
5.1 
4.7 
5.0 

0.9 
.       1.8 
1.7 
1.7 
1.7 
8.2 

1 

1.4 
2.0 
2.5 
2.5 
2.5 
8.4 

1.5 
1.5 
1.6 
1.5 
1.5 
1.6 

1 

V 

[6  00 
4  36 
3  36 
1  00 

0.8 
1.0 
1.0 
1  0 

985 
20  42 
20  07 
20  18 

24 

25 

26 

12  07^ 

^8:6' 

4.9 

"*i.7 

;       2.6 

8.8 

20  85 

27       11  52 
:  28       11  4« 
1  -29       11  44 

30  [11  38] 

31  1     11  17' 

5  40 
688 
5  81 

[6  251 
[5  04 

3  45 

3t» 

2  21 

11  02 

1 

10  606 
10  496 
10  466 
10  066 
9  636 

6  07a 
602a 
6  02a 
6  19a 
5  54a 

4.5 

4.5 

4.6 

[2.3] 

[2.i; 

5.5 
4.2 
3.7 
8.8 

6.2 

6.2 

6.2 

[2.9] 

[2.6 

7.8 
5.9 
5.2 
5.8 

2.3 

2.4 

2.8 

[1.61 

tl.5] 

2.6 
2.0 
1.8 

1.8 

7.2 
7.6 
7.2 
5.0 
4.4 

2.1 
2.8 
2.8 

4.8 
4.2 
4.0 

19  44 
19  48 
19  50 
19  58 
19  38 

4.8 
4.8 
4.7 
4.2 
8.9 

8.7 
8.7 
8.6 
2.2 
1.9 

4.0 
4.1 
4.0 
2.7 
2.4 

1.5 
1.5 
1,5 
1.5 
1.5 

■ 

32 

33 

'  34 

35 

1  i        -  J 

10  00 
9  15 
8  33 
4  50 

9  456 
8  596 
8  166 
4  386 

4  18a 

3  34a 

2  54a 

11  346 

6.6 
5.1 
4.5 
4.7 

2.2 
1.9 
1.8 
1.8 

1.8       19  15 
1.1    

1.0  18  44 

1.1    

1 

2.6 
2.2 
2.1 
2.1 

2.8 
2.1 
1.8 
2.0 

8.1 
2.4 
2.1 
2.2 

1.5 
1.5 
1.5 
1.0 

86 
37 

4  55 

10  50 

11  07 
4  88 

4  896 
10  366 

4 

11  886 
5  04a 

4.3 
6.2 

6.0 

8.7 

2.1 
8.0 

5.2 
7.8 

1.9 
2.8 

1.1 
1.3 

2.8 
2.7 

2.2 
8.1 

2.4 
8.4 

1.6 
1.6 

38 
39 

1      7  50 
1     11  30 

1  37 
5  18 

7  386 
11  186 

2  09a 
5  41a 

4.1 
7.7 

5.8 
10.9 

2.0 
3.7 

5.0 
8.9 

1.9 
2.6 

1.1 
1.5 

2.2 
3.0 

2.1 
8.9 

2.3 
4.2 

1,6 
1.5 

1 

1  40  ,      0  00 

41  :      0  60 

1 

6  12 
:      7  08 

1 

—  0  17a 
0  37a 

6  44a 

7  27a 

4.1 
6.8 

• 

5.7 
9.6 

2.0 
8.8 

5.0 
8.0 

1.9 
2.5 

1.1 
1.4 

2.2 
2.8 

2.1 
8.4 

2.3 
8.7 

1.5 
1.5 

42 

43 

12  00 
11  20 

1 

1 

5  48 
507 

11  496 
11  106 

608a 
5  26a 

10.0 
11.7 

14.2 
16.5 

4.8 
5.6 

11.4 
13.2 

8.0 
8.2 

1.7 
1.9 

8.4 

8.7 

5.0 
5.9 

5.4 
6.8 

1,6 
2.0 

44 
45 

1 

12  20        6  08 
11  00        4  48 

1 

12  036 
10  466 

1 

6  40a  1        4. 1 
5  15a  1        5.4 

5.7 
7.6 

2.0 
2.6 

5.0 
6.5 

1.9 
2.2 

1.1 
1.3 

2,2 
2.6 

2.1 
2.8 

2.3 
8.0 

1.5 
2.0 

46 
.47 

48 

10  50        4  87 
045        668 

11  50        6  37 

10  366 

0  28a 

1      11  336 

1 

5  02a         6.0 
7  30n          4.1 

6  09a         8.9 

r 

1 

8.5 
5.7 

;       5. 5 

2.9 
2.0 
1.9 

7.1 
5.0 

4.8 

2.3 

1.9 
1.9 

1.3 
1.1 
1.1 

2.7 
2.2 
2.1 

8.0 
1        2.1 
1        2.0 

3.3 
2.3 
2.2 

2.0 
2.0 
2.0 
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TABLE  3.— TIDAL  DIFFERENCES 


O 

=  I 


StAtion. 


1 
2 


3 
4 


5 
6 
i 
8 


9 
10 
11 
12 
13 
14 


MALAY  OR  EASTERN  ARCHI- 
PELACiO— Continued. 

KAST  iNDiKs— continuetl. 

(in^jM'r  Strait. 

LrtiigWHs  Khind,  Billiton  Island  .. 
ShoHlwHler  Island 


Geographic  position. 


Standard  ftort  for 
reference. 


Tidal  diffe^euet•^. 


Lati- 
tude. 


S^mth. 


Longitude. 
Art*.     Time. 


Time. 


Name. 


i'age. 


HW 


L\V 


Height 
HW, 


L\V. 


rurhuatn  Strait. 


Moninran  Islands 
Knmpul  Island... 


Bajor.  K(H'tei  River  Entrance. 

Kutta  Bar<K'  Reef  ,. 

JelHi  River  Entrance 

I'adang  Tikar  River 


o     / 

2  32  !  107  37 

3  19  I  107  13 


2  :y>  '  108  44 
2  43  I  1 10  04 


°      '      h.  m. 


Local  time. 


0  13 
3  12 
2  53 
0  38 

yorth. 


117  :« 

116  40 
110  45 
109  15 


Bnrong  Islands 

I^o  I'olnt.  Sarawak  River  Entrance, 

Sh rawak.  ."Sarawak  River 

Victoria  Harbor.  Labuan  Island  ... 

Kudat  Harbor 

Sandakan  Harbor 


0 
1 
1 
o 
6 
5 


47 
43 
32 
20 
:iA 
50 


las 

110 
110 
115 
116 
118 


42 

31 
21 
12 
51 
07 


CflflKM. 


15  Manado  Bav 1  :W     124  46 

16  Li kupang  River,  Banka  Strait 141      125  tri 

South. 


Makrt«vHiir ,     5  09     119  22 


18  I  Brill  or  Spectacle  Reef 


19 
20 
21 
22 

2:^ 

24 
25 


26 
27 


Molucca  IsUnidii. 

(!ajeliBay,  Bonro  Island 

.Amlx>ina  Bay.  Amboina  Island 

Wahai  Bay.  Ceram  Inland 

Banda  Harbor,  Banda  Islands.. 
Dobbo  Harbor.  Arru  I.slands...^. 
I  Snnnana  Bay,  Xulla  Besi  Island.., 


6  05     118  54 


3  19 

3  41 
2  46 

4  33 

5  45 
2  (W 


127  04 

128  07 
1'29  31 

129  .53 
IM  16 
125  57 
129  :u) 


Gebi.  Fow  Island 0  0.^ 

North. 

Ternale 0  50     127  20 

Manganitu  Bay.  Sangir  Island 3  30     125  2h 

PHILIPPI.NK   ISLANDS.  ' 


28 

29 
31 


32 
38 
I  34 
35 
86 
37 
38 
39 


40 
41 
42 
43 
44 


45 
46 
47 


Sidu  Ulawis. 

Tataan  Harbor,  Tawi-tawi  Island. 

I'ort  Siasi .  Siasi  Island , 

Maimbun,  Joh>  Island 

Jolo,  Jolo  IsUind 


5  13 
5  32 

5  55 

6  01 


Miitdn  nao  Ma nd. 

Davao  or  Vergara,  Gulf  of  Davao. . , 

Pollot*,  Illana  Bay , 

Cherif  Island.  Dumanuuilan  Bay.., 

Isabela,  Basilan  Island , 

Zamb(.)anga.  Basilan  Strait , 

Port  Dapitan 

Surigao , 

Port  Cacub,  Siargao  Island , 


I 


ParngvM  ftflaud. 

Secam  Isliuid,  Balabac  Strait. 

Ulugan  Bay  

Cavern  Island 

Paly  or  Barren  Island 

Puerto  Princesa 


Iloilo  Stnu'f. 


8 
10 
11 
10 

9 


02 
24 
38 
42 

38 

48 
50 


11 
0(i 
13 
42 
14 


119  56 

120  51 

121  01 
120  59 


125  36 

124  12 
123  0»» 

121  5M 

122  03 

123  24 

125  29 

126  03 


116 
11« 
119 
119 
118 


58 
47 
16 
42 
42 


Bondulan  Point, (iuimaras  Island..]  10  38     122  33 

Iloilo.  Panav  Island ,  lO  12     122  34 

Cabugao  Point,  (iuimiiras  Island...'  It)  45     122  39 


7  10     Batavia. 
7  09  ,  Batavia. 


199 


h.  m. 

-  2  12 


199  :   -   1  47 


h.  m. 
-  0  02 
+  0  19 


7  15     Batavia 199     h-  5  36     +  7  42 

7  20  1  Batavia 199      +6  25      +8  31 


Mean  Lower 
Low  Water. 

feet.  '  feet. 
+3.2  '  -0.6 
+2.4  ;  -0.4 


-^1.8 
-4.0 


0.4 
O.S 


7  50 
7  47 
7  23 
7  17 


15 
22 
22 
41 
47 
52 


(ialve>lon 123 

Galveston 123 

Si  ngapore 195 

Singapore ,...j  195 

SiiigaiK>re ■  195 


+  1  40  +2  32  I  +4. 8      -0. 8 

-   0  34  -  0  18  '  +4.0      +1.0 

+  1  09  +  1  15  '  -0.3      -0.1 

3  21  -  3  16  ■  -0.4  ,      0.0 


MngajKire 
Singapore 
SingajMire 
Manila  ... 
Manila  ... 


8  19  '  Port  Townsend. 
M  20     Port  Townstmd, 


7  57 
7  5(i 


8  28 
8  32 
8  38 
8  40 
.8  57 
24 


Port  Townsend. 
Port  Townsend. 


195 
195 
195 
20:< 
'203 


I 


155 
1.55 


155 
155  I 


-  6  46 

-  6  21 

-  5  01 
+  11  38 

-  0  52 
-  0  18 


+  1  27 
+  2  02 


5  41 

-  6  16 
-  4  53 

+  11  44 

-  0  16 


-  0  26  I 


-0.7 
-1.2 
-^5.2 
-1.6 
-0.4 
+2.0 


+  1  57  !  -4.0 
+  2  30  .  -1.8 


I 


+  0  08  '  +  0  88  1 
-  8  59     -  8  31 


8 
8 


Port 
Port 
Port 
Port 
Port 
Port 
Port 


Townsend . 
Townsend. 
Townsend. 
Townsend . 
Town.«K'nd. 
Townsend. 
TowiLsend. 


8  29 
8  22 


Port  Town.»!end. 
Port  Townsend. 


8  00     Manila 
8  03     Svdnev 


8  04 
8  04 


Sydney 
Sydney 


155 
155 
155 
155  , 
155  I 
155  I 


+ 


3  13 
2  13 

1  16 

2  49 
2  14 
2  33 


+ 


2  46 
1  46 

1  15 

2  22 

1  47 

2  08 


1.V5  I  +  0  26     +  0  53 


155  [  +  0  27      +  0  52 
165      +  0  17      +0  42 


Time,  meridian^ 
12(P  Eatt. 


-4.4 
6.7 


-4.0  I 
-0.8  I 
-5.0  i 
+0.7  ' 
-2.5 
+0.6 
-3:6 


-4.4 

-2.4 


-1. 

■2. 

1. 

-2. 


203  -  2  33 

22:^  +  9  39 

223  -^  9  49 

223  +10  54 


8 

8 
8 
8 
8 
8 
8 
8 


22 
17 
12 
08 
08 
14 
22 
24 


7  18 
7  55 
7  57 
7  59 
7  55 


Sydney 
Sydney 
Sydney 
Manila 
Sydney 
Sydney 
Sydney 
Sydney 


Manila 
Manila 
Manila 
Manila 
Manila 


223 
223 
223 
203 
•223 
228 
'223 
228 


208 
203 
203 
•203 
'203 


191 


+  9  25 
+  9  48 
+  9  86 
-  2  15 
+10  80 
-11  51 
+11  80 
+  9  48 


-8  01 
+  9  40 
4-10  01 
+11  07 


+  9  25 
+  9  47 
+  9  39 
+  1  48 
+10  85 
-11  48 
+  11  33 
+  9  46 


+1.4  -0.4 

+4. 2  +0.  2 

-0.5  ,  -0.3 

-0.1  -0.3 


+ 


+ 


1  20 
0  08 
0  10 

0  12 

1  12 


+ 


1  02 
0  26 

0  -iS 

1  00 
1  16 


+2.7 
+1.2 
+  1.7 
-1.6 
0.0 
0.0 
+1.8 
+3.2 


+0.1 
+0.6 
+0.4 
+0.8 
+  1.3 


+0, 
-0. 
-0 
+0. 
0, 
-0.2 
-O.S 
+0.2 


-0.1 
-0.2 
0.0 
-0.2 
—0.6 


8  10     Hongkong 

8  10  I  Hongkong i     191 

8  11  I  Hongkong 191 


+ 
+ 


1  '29  ]  +  1  35  I  -0.9  -0.3 
1  8'i  +2  15  -0.2  -0.2 
1  45     +  2  81      +1.0     +0.2 


Raiiii 

ni 
raIlge^^. 


-ft.1 
U.  0 
+0.  4 
-0.2 
-0.1 
-0.3 


2.6 


-2.6 
3.1 


2,6 
•2.0 
2.8 


9 
S 
S 
4 


-2,6 
-•2.2 


2.3if; 

2.011 


1.75 

2.  <> 


4.67 
3.U7 
0.  V»-'» 
O.S< 


1.1- 
1.-2 
U.72 
O.'M 
1.4? 


0,7.^ 
I.lU 


0.67 
0.31 


Q.Ti 
1.27 
0.5T 
1.5;i 
0.»> 

0.H1 


O.oT 

l.w 


1.4U 
2.21 

0.9* 


1.7& 
1.38 

1.53 

a  57 

0,97 

n« 

1.47 

l.V' 


1.04 
1.17 
Ml 

1.2^ 

i.:> 


0.!«2 
0-97 
L24 


AND  TIDAL  CONSTANTS. 
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Interval. 


Range  of  tide. 


V. 


1 

'     2 


3 
4 


5 
6 

7 

8 


9 
10 
11 
12 
13 
14 


ir> 

16 


17 

18 


ly 

20 
21 
22 
23 
24 
2o 


26 
.  27 


2H 
29 
30 
31 


32 
33 
34 
3.'> 
36 
37 
38 
39 


40 
41 
42  < 
43 
44 


45 
46 
47 


Mean. 
HWI.      LVVI. 


h.  tn. 

3  171 

[2  08] 


[9  30] 
[10  20] 


h.  971. 

9  291 
18  2l] 


rsisi 


[7  45]      [1  33] 
[5  31]     [11  44] 


11  30 
7  00 


33] 
44] 
M8 
0  47 


I 


4 

4 

5 
9 

19 


35 

00 
20 
35 

191 


[10  31] 


6  00 
6  35 


4  40 
0  33 


1  20 

2  20 
5  50 

1  45 

2  20 
2  00 
5  00 


5  00 
4  .% 


10  47 

10  12 

11  85 
323 

06] 

19] 


I 


12  16 
0  23 


10  55 
6  46 


7  82 

8  82 
12  00 

7  57 

8  32 
8  10 

11  12 


11  10 
11  00 


[9  20]'     [3  2.'>] 

5  64    -  0  18  I 

6  05  ;       0  04 

7  10         1  10 


6  00 

6  17 
6  00 
[9  23] 
6  50 
9  25 

8  a5 

6  '20  ' 


11  5.3 
10  30 
10  30 

10  20 

11  30 


11  03 
11  06 
11  20 


0  13 

0  03 

12  15 

[3  11] 

0  42 
3  15 

1  .V> 
0  10 


5  44 

4  28 
4  28 

4  20 

5  20 


4  42 

5  22 
5  89 


Tropic 


I 


HHWI. 

LLWl. 

h,  fn. 

7  45a 

8  10a 

h.  m. 

7  49& 

8  lOb 

15  82a 

16  22a 


9  24b 

7  10ft 

10  475 

6  17ft 


8  51b 
3225 
4  49ft 

8  47ft 
860ft 

9  256 


489b 
529b 


8  16b 
1  29b 


0  01b 

1  19ft 
4  18& 

0  48b 

1  15b 
1  02b 
8  47b 


8  S6b 
8  41b 


7  10b 
5  57b 
5  48b 
7  35b 


6  06b 

5  14b 

7  10b 

7  36b 

6  58b 
9  32a 

8  lib 
6  '25b 


10  50b 
9  30b 
9  30b 
9  30b 

10  .'•Oft 


10  20b 
10  27b 
10  45ft 


808a 
3  57a 


058b 

1109a 

529b 

059b 


10  59a 

10  22a 

11  48a 
3  86a 
5  44a 
685a 


12  24a 
0  80b 


11  04a 
6  59a 


7  41a 

8  88a 
12  08a 

8  03a 

8  39a 

8  16a 

11  19a 


11  18a 
11  07a 


8  00a 

0  18« 

10  62a 

3  15a 


0  49ri 
10  48a 
13  45b 

7  57a 

2  06a 

3  31a 
2  03a 

1  10a 


6 
5 
5 
5 
4 


••iOa 
30a 
30(1 
00a 
40a 


5  52a 

6  26a 
6  36a 


Mean     Spring 

(Mn).      (Sg). 


feet.        feet. 

U  ::: 


HI] 


1!^ 

5.8 


6.0 

6.7 

10.4 

4.1 


8.7 
5.6 


3.4 
1.6 


3.7 
6.5 
2.9 
7.8 
5.0 
7.7 
4.1 


3.4 
5.1 


3.2 
3.6 


6.0 
4.7 
5.2 

3.8 
3.5 
5.0 
6.3 


2.7 
3.2 

4a  1 


Neap 
(Np). 


7.3 
7.2 


6.7 

9.0 

14.1 

5.6 

[i:?] 


4.3 
6.4 


8.9 
1.9 


4.2 
7.6 
3.3 
9.0 
5.7 
8.8 
4.7 


8.9 
6.8 


8.6 
2.4 
6.0 


6.9 
6.6 
7.0 
[1.9] 
3.8 
4.2 
6.0 
'7.2 


feet. 


8.5 
4.2 
5.4 


3.1 
8.1 


2.9 
8.9 
6.1 
2.4 

l?:5] 


3.1 
4.7 


2.9 
1.4 


8.1 
6.6 
2.4 
6.6 
4.2 
6.5 
8.4 


2.9 
4.8 


1.3 
1.8 


6.1 
2.8 
3.4 
11.0] 
2.8 
2.8 
4.0 
5.4 


[1.51 
1.6" 

t 

[1.9] 
2.1' 

[1.0] 
1.1 

1.6" 
1.7' 
1.9" 

2.0 
2. 3 
2..V 

, 

1.0 
1.2 
1.3 

1.7 
1.9 
2.4 


Great 
tropic 

(tic). 


feet. 
6.6 
5.6 


4.9 
7.5 


7.0 
4.6 
6.9 
7.1 


6.8 
8.7 
12.9 
6.7 
4.4 
7.0 


6.6 
9.0 


6.2 
8.5 


6.6 
10.2 

5.4 
11.9 

8.4 
11.8 

7.1 


6.2 

8.5 


8. 
5. 
6. 
2. 
5. 


5.1 
6.5 
9.2 


4.9 
5.5 
5.2 

5.8 
6.5 


5.5 
6.2 
7.6 


Tropic  diurnal 
inequality. 


HWQ. 


6.6 
9.6 
4.8 
5.3 


feet. 


LWQ. 


feet. 


1.3 
1.1 
1.0 


1.0 
1.2 
1.5 
0.9 


0.8 
0.9 


0.7 
0.6 


0.8 
1.0 
0.7 
1.1 
0.9 
1.1 
0.8 


0.7 
0.9 


8.4 
2.2 
2.5 


4.7 
2.1 
1.9 


3.5 
3.0 
3.0 

4.8 


3.4 
8.7 
4.2 


8.3 
3.6 
8.6 


8.5 
4.0 
6.0 
3.2 


Diurnal  wave. 


4.4 
5.5 


4.3 
2.9 


4.4 
5.9 
3.9 
6.4 
5.2 
6.4 
4.7 


4.3 

5.2 


0.5 
1.0 
1.1 


0.4 
0.4 

0.7 


0.3 
0.6 
1.0 
0.5 


Tropic 
HW 

inter- 
val. 


Tropic 
range. 


> .  .|. 


2.4 
2.6 
2.9 


h.  n. 

7  60 

8  12 


22  18 


20  81 
19  62 


19  38 


21  11 


feet. 
6.6 
5.5 


4.9 
7.5 


6.0 
3.7 
8.8 
3.8 


8.6 
4.2 
5.3 
3.8 
4.0 
5.6 


4.6 
6.6 


4.3 
8.0 


4.6 
6.0 
4.0 
6.6 
5.3 
6.5 
4.7 


4.8 
5.3 


4.7 
8.4 
2.8 
2.4 


4.7 
2.2 
2.0 
2.6 
8.5 
4.0 
4.6 
4.8 


4.0 
4.2 
4.2 
4.8 
4.6 


4.0 
4.4 
6.0 


Mean  sea  level 
above  plane  of—' 


Predic- 
tions. 


feet. 
2.2 
1.9 


1.6 
2.5 


2.6 
3.1 
3.9 
8.9 


8.7 
4.7 
6.9 
8.2 
1.3 
2.6 


Tropic 
LLW. 


3.4 
5.3 
2.8 
6.1 
4.8 
6.1 
8.7 


8.2 
4.4 


2.1 
4.3 
1.7 
1.9 


8.6 
2.6 
2.9 
1.0 
2.1 
2.0 
2.6 
8.8 


1.6 

1.8 
1.8 
1.9 
2.0 


2.1 
2.5 
8.3 


feet. 
3.3 
2.8 


2.4 
3.8 


3.5 
2.6 
4.1 
4.1 


8.8 
6.0 
3.2 
6.8 
4.9 
6.8 
4.2 


8.7 
4.9 


8.0 
5.8 
2.1 
2.8 


4.2 
2.8 
8.0 
1.3 
2.4 
2.3 
2.9 
5.2 


2.2 
2.4 
2.3 
2.6 
8.1 


2.6 
2.9 
3.5 


Varia- 
tion oi 
the  com 
pass. 


8.4 
4.7 

1 

3.9 
5.3 

3.2 

1.8 

3.8 
2.2 

East. 

o 

2.0 
2.0 


2.0 
2.0 


2.0 
2.0 
2.0 
2.0 


3.9 

2.5 

5.0 

2.5 

7.2 

2.5 

3.3 

2.0 

1.8 

2.0 

3.4 

2.0 

1.5 
1.5 


2.0 
2.0 


2.0 
2.0 
2.0 
2.5 
3.0 
2.0 
2.0 


2.0 
1.5 


2.0 
2.0 
1.5 
1.5 


1.0 
1.0 


1.-5 
1.5 
1.5 
1.5 
1.5 


1.0 
1.0 
1.0 


408 


TABLE  3.— TIDAL  DIFFERENCES 


a 

55 


1 
2 
8 
4 
5 

6 
7 
8 
9 
10 


11 
12 


IS 
14 
15 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
SO 

31 
82 
88 
84 


35 
86 


87 
88 


89 
40 
41 


42 
43 
44 
45 


46 

47 


48 
49 
50 
51 
52 


Station. 


I    MALAY  OR  EASTERN  ARCHI- 
PELAGO—Continued. 

'     PHILIPPINE  isLANDS-^continned. 

Cebu,  Leyte,  and  Samar  IslandM. 


Cebu,  Cebu  Island 

Ormoc,  Leyte  Island , 

Maasin,  Levte  Island 

Tacloban,  Leyte  Island 

Santa  Elena,  San  Juanlco  Strait 


Santa  Rita,  San  Juanico  Strait 

CatbalOgan,  Samar  Island 

Calbayog,  Samar  Island 

Palapag,  Samar  Island 

Guiuan,  Samar  Island 


Geographic  pooltlon. 


Mindoro  Istami. 

Mangarin 

Port  Galera i. . 


I 


Lester  Iriandt. 

Buaainga,  Burias  Island 

Romblon,  Romblon  Island 

Halsey  Harbor,  Culion  Island 

Luzon  Itland. 

Balayan,  Balayan  Bay 

Marivelee,  Entrance  to  Manila  Bay 
Corregldor  I.,  Ent.  to  Manila  Bay.. 

Makila,  Pasig  River  Entrance 

Olongapo,  SubicBay 


Subic,  Subic  Bay 

Port  Silanguln 

Santa  Cruz,  Zambales 

Bolinao,  Gulf  of  Llngayen  . . 
Port  Sual,  Gulf  of  Llngayen. 


Santo  Tomas,  Gulf  of  Llngayen  . . 
San  Fernando,  Gulf  of  Llngayen. 

Port  Salomague 

Aparri.  Cagayan  River 

Camalaningan,  Cagayan  River. . . 


Port  San  Pio  V,  Camlguin  Island 

Alabat  Island,  Lamon  Bay 

Tabaco,  Tabaco  Bav 

Legaspl,  Gulf  of  Aloay 


POLYNESIA. 

NORTH  PACIFIC  GROUPS. 

Bonin  or  Arzobitpo  Itlanda. 

Newport,  Hillsboro  Island 

Port  Lloyd,  Peel  Island 

•Ladrone  or  Mariana  Itkmds. 

Guam  or  Gualan  Island 

Saipan  Island 

Caroline  Telanda. 

Tomll  Bay,  Yap  or  Uap  Island . 

Kiti  Harbor,  Ponapi  Island 

Knsaie  or  Ualan  Island 

Marshall  Islands, 

Kivajalein  Island , 

Ebon  Atoll,  or  Boston  Island... 

Ailuk  Island , 

Port  Rhin,  Mulgrave  Islands... 

Gilbert  Islands. 

Apamama  or  Hopper  Island. . . . 
Apaiang  or  Charlotte  Island . . . 

Detached  islands. 

Midway  Islands , 

Howland  Island 

Palmyra  Island 

Fanning  Island 

Christmas  Island , 


Lati- 
tude. 


North. 

o   ' 

10  18 

11  00 

10  06 

11  15 
11  21 

11  26 

11  46 

12  07 
12  88 
11  01 


12  20 
18  81 


.18  02 
12  85 
11  47 


18  56 
14  26 
14  24 
14  36 
14  50 

14  54 

14  48 

15  46 

16  24 
16  04 

16  16 

16  87 

17  47 

18  22 
18  17 

18  50 
14  08 
18  22 
18  09 


26  86 

27  05 


18  26 
15  19 


980 
6  47 
5^ 


Longitude. 


Arc.  Time. 


Eati. 
h. 


128  58 
124  86 

124  50 

125  00 
124  59 


128  14 
122  15 
119  57 


120  44 
120  29 
120  84 
120  57 
120  16 

120  18 
120  07 
119  58 

119  56 

120  06 

120  24 
120  18 

120  25 

121  87 
121  88 

121  50 
121  52 
128  44 
128  45 


142  09 
142  12 


144  89 

145  44 


8  40 

485 

10  25 

6  14 

080 

1  50 

28  13 

053 

550 

850 

1  56 

178  55 

172  50 


m. 
8  16 
8  18 
8  19 
20 
20 


8 
8 


124  57 
124  58 

124  38 

125  00 
125  43 

8  20 
8  20 
8  19 
8  20 
8  2» 

121  04 
120  58 

8  04 
8  04 

8  13 
8  09 
8  00 


8  08 
8  02 
8  02 
8  04 
8  01 

8  01 
800 
800 
800 
800 

802 
8  01 
802 
8  06 
8  07 

807 
807 
8  15 
8  15 


929 
929 


989 
9  48 


18&  05  9  12 
158  06  10  88 
168  05  10  52 


167  45  :  11  11 

168  40  ;  11  15 

170  00  11  20 

171  45  11  27 


West. 


177  21 
176  85 
162  10 
159  20 

157  20 


11  86 
11  31 


11  49 
11  46 
10  49 
10  37 
10  29 


Standard  port  for 
reference. 


Name. 


Sydney , 

Sydney 

Sydney 

Svdney 

Manila 

Sydney 
Sydney 
Sydney 
Sydney 
Sydney 


Manila 203 

Hongkong 191 


Manila 
Manila 
Manila 


Manila 
Manila 
Manila 
ManiU 
Manila 

Manila 
Manila 
Manila 
Manila 
Manila 

Manila 
Manila 
Manila 
Apia... 
ApU... 


Nagasaki, 
Nagasaki 
Nagasaki 
Nagasaki, 


Honololn. 
Honolulu. 


Honolulu. 
Honolulu. 


Honolulu. 
Honolulu. 
Honolulu. 


Honolulu. 
Honolulu. 
Honolulu. 
Honolulu. 


Honolulu. 
Honolulu. 


Honolulu. 
Honolulu. 
Honolulu. 
Honolulu. 
Honolulu. 


Tidal  difference*. 
Time.  Height. 


Ratii> 

of 
rango. 


Time  meridian 
HOP  East. 


Mean  Loiter 
Low  Water. 


228 
2S8 
223 
223 


223 
223 
223 
228 
228 


208 
203 
208 


208 
208 
206 
208 
208 

203 
206 
208 
2U8 
208 

208 
208 
206 
211 
211 

175 
17b 

175 
17b 


207 
207 


207 
207 


207 
207 
207 


207 
207 
207 
207 


207 
207 


207 
207 
207 
207 
207 


h.  m. 
-  9  48 
-9  40 
-10  14 
+10  21 


203     -  0  42 


h.  m. 

-  9  47 

-  9  47 
-10  13 
+11  06 


+0.2 

+1.0 

0.0 

-2.4 


0  88     -1.2 


-922 

-  9  82 

-  9  86 
+10  28 
+10  18 


2 
0 
0 
0 
0 

0 
0 
0 
1 
1 


42 
85 
81 
00 

38 

16 
56 
41 
13 
07 


I  - 


180 
1  82 

1  26 
100 
0  46 

2  16 
046 
226 
2  80 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


+ 
+ 

+ 


08 
13 
06 
00 
10 

18 
28 
59 
82 
17 

42 


1 

088 

828 

46 
80 


0 
0 


-220 
-050 
-222 
-2  81 


+ 
+ 


Localtlme. 

+  6  57 


659 
1  89 


+  2  49 
+  229 


+  246 
-088 
+  126 


-084 
+  0  10 
+  0  15 
+  025 


-005 
+  0  10 


+ 
+ 
+ 
+ 


041 
823 

1  87 

2  11 
0  86 


+  1  42 


+ 
+ 


802 
2  82 


+  243 
-080 

+  1  29 


-0  81 
+  013 
+  0  18 
+  028 


-002 
+  0  18 


—  988 

-0.4 

-  9  42 

+0.4  ' 

-  9  42 

-0.6 

+10  81 

+0.9 

+10  25 

-2.1 

+  0  14 
+  1  82 

+  0  21 
+  1  24 

1 

+0.6 
-1.4 

+  259 
+  0  16 
-  0  10 

+  006 
+  005 
-  0  01 

+0.6 
+0.5 
+0.2 

+ 
+ 
+ 
+ 


015 
826 

1  40 

2  14 
0  87 


0.0 
-0.8 
-0.4 

0.0 
-0.6 

-0.8 
-2.1 
-2.2  I 
-L4' 
-1.1  . 

-L2 
-L6 
-2.0 
-f-0.2 
+0.4 

-2.7 
+0.1 
-2.8 
-2.4 


+1-1 
+0.9 


+0.9 
+0.5 


+L6 
+2.4 

+1.7 


+2.7 
+3.1 
+4.3 
+3.3 


+8.1 
+8.1 


-0.2 
+4.8 
+0.2 
+1.0 
+1.0 


feet, 

+0.2 

+0.8 

+0.4 

-0.2 

+0.1 

+0.2 
+0.2 
0.0 
+0.1 
-0.8 


-0.6 
-0.4 


-0.2 

+0.7 

0.0 


-0.2 

+0.1 

-0.2 

0.0 

0.0 

0.0 
+0.8 
+0.4 

0.0 
-0.4 

+0.4 
+0.4 
-0.2 
+0.2 
+0.2 

-0.8 
+0.1 
-0.4 
-0.4 


+0.1 
+0.1 


+0.1 
-1-0.1 


0.0 
+0.2 
+0.1 


+0.4 
+0.5 
+0.5 
+0.6 


+0.5 
+0.5 


+0.1 
+0.6 
+0.2 
+0.8 
-1-0.8 


0.97 

1,06 
O.gii 
0.38 
0.70 

0.85 
1.06 
0.79 
1.24 
0.47 


0.77 
0.67 


1.17 
a96 

i.a> 


1.04 

a  91 
a94 

1.00 
0.^ 

ass 
a49 

0-47 

a68 

0.83 
0.64 

a55 

O.60 
0.96 
1.06 

0.61 
1.00 
a63 
a68 


1.87 
1.61 


1.70 
I.S6 


2,29 
2.88 
2.37 


2.97 
S.22 
4.24 
8.^ 


3122 


0.76 
4.24 

1.02 
1.61 
1.61 


AND  TIDAL  CONSTANTS. 


40^ 


Number. 

Interval. 

'    Range  of  tide. 

Tropic  diurnal 
Inequality. 

Diurnal  wave. 

Mean  sea  level 
above  planeof— 

Varia- 
tion of 
tlie  com- 
pass. 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 

(8g). 

Neap 
(Np). 

Great 
tropic 

(Qc). 

HWQ. 

LWQ. 

Tropic 
HW. 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWl. 

LWl. 

HHWI. 

LLWI. 

East. 

1 
2 
8 
4 
5 

h.  ffi, 
11  35 
11  40 
1107 
653 
[10  861 

h.  m, 
5  18 
520 
455 
1  25 

[4  05] 

h.  m. 

10  545 

11  005 
11  165 

7066 
9  225 

h,  in. 
6  18a 
6  18a 
629a 
889a 
5  44a 

feet, 
8.8 
8.6 
8.0 
1.8 
[1.2] 

2.9 
8.6 
2.7 
4.2 
1.6 

feet. 
4.6 
4.6 
8.5 
1.6 
[1.7] 

4.0 
4.8 
8.9 
4.8 
2.8 

feet. 
1.6 
2.6 
2.5 
1.1 
[0.5] 

1.2 
1.9 
1.1 
8.6 
1.8 

feet. 
5.7 
5.8 
4.7 
2.6 
8.8 

fiet. 
8.1 
8.0 
8.0 
2.2 

feet. 
2.2 
2.0 
0.8 
0.2 

h»  m. 
21  19 

**i9"44* 
20  06 

feet. 
8.9 
4.0 
8.0 
2.2 
2.8 

feet. 
2.8 
3.0 
2.8 
0.8 
1.1 

feet. 
2.7 
8.6 
1.9 
0.9 
1.6 

0 

1.0 
1.0 
1.0 
1.0 
1.0 

6 

7 

•1 

10 

12  00 

11  50 

11  45 

700 

668 

5  81 

6  27 
526 
050 
0  47 

11  176 

11  126 

11  116 

7  076 

7066 

628a 
620a 
630a 
205a 
8  01a 

4.8 
5.7 
4.5 
6.6 
2.6 

2.4 
2.9 
2.6 
4.0 
1.5 

1.9 
2.1 
1.5 
0.4 
0.2 

il  28 
21  25 
21  60 

8.2 
8.7 
8.1 
4.0 
2.0 

2,0 
2.4 
1.8 
2.6 
0.9 

2.8 
2.7 
2.0 
8.1 
0.9 

1.0 
1.0 
1.0 
1.0 
1.0 

11 
12 

[10  82] 

1100 

'tW 

10  016 
10  186 

6  26a 
5  49a 

2.2 

2.8 

^1:? 

8.6 
4.6 

8.0 
8.5 

1.6 
1.8 

1.8 
2.4 

1.0 
1.0 

2.8 

2.0 

18 
14 
15 

16 
17 
18 
19 
i-20 

21 
22 
•23 
24 
26 

26 

27 
28 
29 

30 

1 

[4  SO] 
[11  12 
[10  87] 

[11  071 
10  19 
10  22 
10  51 
10  03 

[10  251 

[9  48 

9  49 

[10  21 
10  20 

[9  26] 

9  40 

[10  12 

6  12 

627 

[10  20] 
4  89 
4  80 

[4  501 

080a 

10  066 

9886 

7  046 
9  106 
9  146 
9  476 
9066 

9286 

8  476 
9026 
8806 
8866 

8  156 
8  126 
8  196 
6096 
6  266 

620a 
6  15a 
600a 

566a 
560a 
555a 
605a 
5  52a 

620a 
583a 

5  02a 
529a 

6  I80 

7  45a 
6  40a 
9  26a 
056a 
1  06a 

ri.6i 

r2.11 

ri.ii 

5.5 
4.5 

4.8 

4.9 
4.3 
4.4 
4.7 
4.0 

4.0 
2.8 
2.2 
8.2 
8.9 

8.0 
2.6 
2.8 
8.4 
8.6 

4.2 
8.9 
4.0 

4.0 
8.8 
8.9 
8.9 
8.5 

8.5 
1.8 
1.9 
8.1 
8.6 

8.1 
2.9 
2.8 
1.4 
1.5 

1.8 
2.2 
1.7 

1.5 
1.5 
1.4 
1.6 
.1.8 

1.2 
0.7 
0.7 
0.9 
0.9 

1.2 
1.0 
0.6 
1.8 
1.9 

2.4 
2.7 
2.8 

2.2 
1.9 
2.0 
2.2 

1.8 

1.4 
1.0 
0.9 
1.4 
1.4 

1.8 
1.2 
0.9 
1.9 
2.0 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.0 
0.0 

2.7 
1.7; 

[1.5] 

1.8 

1.2 

1.6 

1.2; 

[1.2] 

0.8 

0.8 

0.7 

0.9 

[0.9] 

0.8 

0.6 

^.6 
2.3; 

[1.9] 

1.7 

1.6 

2.1 

1.5 

[1.5] 

0.9 

0.9 

0.9 

1-2 

[1.2] 

1.0 

Oft 

1.5 
0.9 

[1.0] 

0.8 

0.8 

0.9 

0:8 

[0.8] 

0.7 

0.7 

0.4 

0.6 

[0.6] 

0.5 

0.3 

20  18 

8  58 

3  56 

4  29 
3  52 

[4  20] 
8  88 
8  06 
8  44 
8  88 

[4  28] 
3  29 
3  22 

20  50 
20  80 
20  18 

20  05 
20  06 
20  29 

^0  18^ 
080 

•2.5^ 
2.8 

'^8.8^ 
3.5 

^1.7' 
2.0 

0.4 
0.4 

1.8 
1.8 

'31 
82 

■  33 
34 

600 
780 
558 
554 

-0  12 

1  18 

12  19 

12  10 

5  156 
6586 
5286 
5886 

-  0  08a 
1  45a 
008a 
000a 

8.8 
6.2 
8.9 
4.2 

5.0 
8.1 
5.1 
5.4 

2.7 
4.8 
2.2 
2.9 

5.5 
8.8 
5.0 
5.6 

1.1 
1.4 
0,7 
0.8 

2.0 
2.5 
1.8 
1.8 

*  18*27* 

2.2 
2.9 
1.9 
2.0 

2.6 
4.2 
2.5 
2.7 

8.1 
4.6 
2.6 
8.0 

0.5 
1.0 
1.0 
1.0 

Weat. 

35 
86 

11  80 
6  10 

5  15 
000 

11  89a 
620a 

4  18a 
-  1  08a 

2.2 
1.9 

2.8 
2.4 

1.6 
1.4 

8.6 
8.1 

2.0 
1.9 

0.4 
0.4 

2.0 
1.9 

2.4 
2.1 

1.4 
1.2 

1.0 
1.0 

EatL 

37 
38 

7  20  '      1  20 
7  00  i      050 

780a 
7  11a 

022a 
-  0  17a 

2.0 
1.6 

2.6 
2.0 

1.6 
1.1 

8.6 
2.6 

8.0 
1.7 

0.5 
0.8 

8.1 
1.7 

2.4 
1.8 

1.5 
1.0 

2.0 
2.0 

39 
40 

41 

1 

7  15 
400 
6  00 

1  00 
10  15 
12  15 

7  24a 
4  07a 
6  06a 

006a 

9286 

11  286 

2.7 
8.4 
2.8 

8.4 
4.8 
8.5 

1.9 
2.4 
2.0 

4.0 
4.9 
4.2 

2.2 
2.5 
2.8 

0.4 
0.5 
0;4 

2.8 
2.5 
2.8 

2.8 
8.8 
2.8 

1.6 
2.1 

1.7 

1.5 
7.0 

8.0 

1 

42 
43 

44 
1  45 

400 
4  45 

4  60 

5  00 

10  15 

11  00 
11  00 
11  16 

4  08a 
4  62a 
456a 
6  07a 

9296 
10  156 
10  216 
10  826 

3.5 
3.8 
5.0 
4.0 

4.4 
4.7 
6.2 
5.0 

2.5 
2.7 

8.6 
2.8 

5.0 
5.4 
6.8 
5.6 

2.5 
2.6 
8.0 
2.7 

0.5 
0.5 
0.6 
0.5 

2.6 
2.7 
8.1 
2.7 

2.8 
2.5 
8.1 
2.6 

2.1 
2.8 
2.9 
2.4 

8.5 
8.5 
9.0 
9.0 

46 
47 

4  80 
4  45 

10  45 

11  00 

4  37a 
452a 

10  006 
10  156 

8.8 
8.8 

•4.7 
4.7 

2.7 
2.7 

5.4 
5.4 

2.6 
2.6 

0.5 
0.5 

2.7 
2,7 

2.5 
2.5 

2.8 
2.3 

9.0 
9.0 

48 
49 
50 
51 
52 

805 
7  10 

5  25 

6  00 
4  25 

1 
1 
1 

9  48 

I  00 

II  40 
12  15 

10  88 

2  81a 
7  16a 

5  87a 

6  10a 
485a 

8586 
0  21a 

10  216 

11  126 
9866 

0.9 
6.0 
1.2 
1.9 
1.9 

1.1 
6.2 
1.5 
2.4 
2.4 

0.6 
3.6 
0.9 
1.4 
1.4 

1.4 
6.8 
2.1 
8.1 
8.1 

0.1 
8.0 
1.5 
1.9 
1.9 

0.8 

0.6 

0.3 

0.4- 

0.4 

0.9 
8.1 
1.5 
1,9 
1.9 

0.7 
8.1 
0.9 
1.4 
1.4 

0.9 
2.9 
0.8 
1.2 
1.2 

11.0 

n 

7.0 
7.0 
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TABLE  3.— TIDAL  DIFFERENCKS 


c 


9 
10 
11 
12 
13 
14 
15 


16 
17 
18 


19 
20 


21 
22 


23 


24 


25 


26 


27 
28 
29 


80 
31 
32 


33 
34 
85 
36 
37 
S8 


89 

40 


41 


Station. 


1 

2  , 
3 
4 

5 
6 

7 
8  ■ 


POLYNESIA— Continued. 

NORTH   PACIFIC  GROUPS— OOnt'd. 

Hawaiian  or  Sandirieh  lalancU. 

Eleele,  Hanapt'pe  Bay.  Kauai  I . 

Honolulu.  Oahu  Island 

Kaunakakai,  Molokai  Ifdaiid 

Kahului,  Maui  I^iland 


Geographic  position. 


Standard  port  for 
reference. 


Tidal  differences. 


Lati-  1 
tude. 


Longitude. 


Arc. 


Name. 


Time. 


North. 


Wett. 


21 
21 
21 


54 
IS 
05 


-20  54 


159  35 
157  52 
157  02 
15t)  29 


Kihei,  Maalaea  B.,  Maui  Island.. 

Lahaina,  Maui  Island 

Kealakekua.  Hawaii  Island 

Hilo,  Hawaii  Island , 


SOUTH  PACIFIC  GROUPS. 

Detached  i»landa. 


'20  47  156  28 

20  50  156  40 

19  28  I  1.55  56 

19  44  155  05 


South. 


Sala  y  Gomez  Island 26  19 

Easter  Island 27  10 

Rapa  or  Oparo  Island 27  37 

Caroline  Atoll 10  00 

Tonga-rewa  or  Penrhy n  Island ,    9  00 

Suvarof  Island 13  13 

Uea,  Uvea,  or  Wallis  Island |  13  24 

Ttiamotu  or  Low  Archipelago. 


Gambier  or  Mangareva  Island 

Bow.  Harpe,  or  Hao  Island 

Nairsa  or  Rangiroa  Island 


Marquesas  Tslandtt. 

Santa  Christina  or  Taou-ata  Island. 
Tai-o-hae  B.,  Nouka  Hiva  Island... 

Society  Islands. 

Tahiti  or  Otaheite  Island 

Borabora  or  Bolnbola  Island 


Thibuai  or  Austral  Islands. 

Tubuai  Island , 

Cook  or  Henley  Islands. 

Rarotonga  Island 

Phoenix  Islands. 
Enderbury  Island , 


T\)kelau  or  Ufiion  Islands. 
Fakaofu  or  Bowditch  Island . . 


Samoa  or  Xavigator  Islandts. 

APIA.  Upolu  Island 

Pango  Pango.Tutuila  Island. . . 
Manua  Island 


23  05 
18  20 
14  58 


9  55 
8  52 


17  30 
16  30 


28  25 


21  16 


3  09 


105  26 
109  21 
144  19 
I.tO  15 
157  55 
1(»  12 
176  08 


135  00 
140  45 
147  52 


139  08 

140  00 


149  :)0 
151  45 


h.  711. 

10  38 
10  31 
10  28 
10  26 

10  26 
10  27 
10  24 
10  20 


Honolulu. 
Honolulu. 
Honolulu. 
Honolulu. 


Time. 


Heig^ht. 


Page. 


Ratio  I 
ranee* 


HW. 


LW. 


HW. 


LW. 


207 
207 
207 

207 


Time  meridian, 
167°  50'  W. 


Honolulu '    207 

Honolulu 207 


Honolulu. 
Honolulu. 


7  02 

7  17 

9  37 

10  01 

10  32 

10  53 

11  45 


9  00 
9  23 
9  51 


9  17 
9  20 


9  58 
10  07 


Apia. 
Apia. 
Apia. 
Apia. 
Apia. 
Apia. 
Apia. 


Apia. 
Apia. 
Apia. 


Apia. 
Apia. 


Apia. 
Apia. 


159  40     10  39     Apia. 


171  11 


11  26  ,  Apia. 


9  25  1  171  15     11  '25 


13  50 

14  17 


Apia. 


171  44 
170^42 


14  15     169  30 


Tonga  or  Friendly  Islands. 


Vavau  Island 

Namuka  Island  . . . 
Tongatabu  Harbor 


Fiji  Islands. 

Vatoa  or  Turtle  Island 

Mango  Island 

Totoya  Island 

Savu  Savu  Bay,  Vanua  Levu  Island. 

Suva  Harbor,  Viti  Levu  Island 

Ngaloa  Bay,  Kandavu  Island 


Detached  Islands, 

Rotumah  Island  

North  Minerva  Reef 


18  ^ 

20  15 

21  00 


19  49 

17  25 

18  56 
16  43 

18  08 

19  02 


12  30 
23  36 


11  27 
11  23 
11  18 


173  58  '  11  36 

174  46  11  39 

175  10  ,  11  41 


EaU. 


181  46 
180  50 
180  10 
179  15 
178  26 
178  15 


Kermadec  Islands. 
Raoul  or  Sunday  Island.. 


177  02 
181  06 


29  13  '  182  15 


12  07 
12  03 
12  01 
11  57 
11  54 
11  53 


11  48 

12  04 


12  09 


Apia. 
Apia. 
Apia. 


Apia. 
Apia. 
Apia. 


Apia. 
Apia. 
Apia. 
Apia. 
Apia. 
Apia. 


Apia. 
Apia. 


Auckland 


207 
207 


h.  m. 

-0  51 

000 

-  1  13 

-  1  46 

-  0  10 

-  0  20 

-  1  :i5 

-  0  50 


h.  7/1. 

+  1  28 

0  00 

-  1  07 

-  1  45 

-  0  27 

-  0  06 

-  1  67 

-  1  a5 


Mean  Lf/ttyr 
Low  Water. 


Sett. 
-0.2 
0.0 
+0.5 
+0.6 

+0.7 
+0.7 
+0.1 
+0.8 


0.0 

0.0 

+0.1 

+0.2 

+0.3 

+0.2 

0.0 

+0.2 


Lofft/  time. 


Mean  Lou^ 
Water  Springif. 


211 
211 
211 
ill 
211 
211 
211 


211 
211 
211 


211 
211 


211 
211 


+ 
+ 
+ 


9  51 
6  32 
6  0*J 
9  57 
-  0  27 
^  9  09 
+  0  16 


4  40 
3  49 

1  58 


S  59 
2  39 


6  63 
6  43 


+ 
+ 
+ 
+ 


9  54 
6  33 
6  09 
9  59 
-  0^24 
+  9  10 
+  0  17 


4  39 
3  46 

1  57 


3  66 
2  86 


-  6  52 


0.0 

-0.4 

-0.8 

-1.8 

-1.6 

-0.8 

+1.1 

0. 

0. 

0. 
-0. 
-0. 

0. 
+0. 


-0.8 
-0.8 
-1.0 


0.0 
+0.3 


149  33   9  58  Apia 211   -8  28 


211  .  -  0  27 


211 


211 


211 
211 
211 


211 
211 
211 


211 
211 
211 
211 
211 
211 


211 
211 


219 


-  1  25 


-026 


0  00 
+  0  85 
-025 


-005 
+  1  25 
-  0  06 


3  27 


-  0  24 


-0.8 


-0.4 


0.0 


0.0 


-  1  22     +1.2  ,  -+0.2 


-  0  24.     -0.8         0.0 


0  00  0.0  0.0 
+  0  33  -0.4  0.0 
-  0  24      +L2      +0.2 


-002 
+  1  23 
-002 


1 
1 
0 
1 
0 
0 


04 
04 
89 
14 
44 
84 


-068 
+  086 


1 
1 
0 
1 
0 
0 


01 
01 
41 
18 
46 
86 


-  1  00 
+  0  34 


+0.6 

0.0 

+0.6 


0.0 
0.0 
+0.3 
+1.0 
+0,4 
+0.7 


+0.9 
+2.2 


+11  22     +11  87 


0.0 

0.0 

-0.2 


0.0 
+0.1 


-2.0      -0.2 
-  6  40     -1.6      -0.2 


0.0 
0.0 
0.0 


0.0 

0.0 

+0.1 

+0.2 

0.0 

+0.1 


+0.1  I 
+0.2  I 


o.«c» 

l.W.' 
1.3r. 
1,44 

l.SiG 
1.44 
1. 10 
1.53 


0,73  I 

0.35 

0.4<i 

0.73 

l.> 


0.7J 


0.9i. 
l.(«^ 


0.ol 
0.42 


aTs 


O.NT 


1.42 


0.73 


l.Oi 

0.5V 

1.4J 


1.19 
l.ft> 
I.  ly 


0.«^ 
a9r. 
!.«•» 
I.IV. 
I.IJ 


i.s: 

l.TS 


-5.2  '  -0.6        a;<^ 
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Interval. 

Ranjfe  of  tide. 

Tropic  < 
Inequ 

HWQ. 

Lliumal 
ality. 

LWQ. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Predic-  Tropic 
tions.      LLW. 

1 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn).  ' 

Spring 

(Sg). 

Neap 

(Np). 

Great 

tropic 

(Ge). 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

HWI. 

LWI. 

HHWI. 

LLWI. 

1 
1 

1 

Bad. 

1 

2 
3 
4 

h.  m. 

2  50 

3  4« 
2  3« 

2  a^ 

k.  m. 

11  21 

10  00 

8  56 

H  20 

h.  tn. 

3  Ola 

4  OOri 
2  49« 
2  18a 

h.  m. 

10  006 
8386 
7  496 
7  186 

feet. 
1.0 
1.2 
1.6 
1.7 

feet. 
1.3 
1.6 
2.1 
2.2 

-feet. 
0.7 
0.8 
1.1 
1.2 

feet. 
1.8 
2.0 
3.2 
3.3 

feet. 
1.3 
1.6 
2.4 
2.6 

feet. 
0.3 
0.3 
0.3 
0.4 

h.  m. 
*""4'3i' 

feet. 
1.3 
1.5. 
2.4 
2.5 

/eet. 
0.6 
0.7 
1.0 
1.1 

feet. 
0.7 
0.8 
1.1 
1.2 

10.5 
10.0 
10.0 
10.0 

'    5 

,    6 

1    7 

;  8 

3  43 
3  32 

2  20 

3  09 

9  38 
9  58 

8  10 

9  06 

3  53a 
3  32a 

2  32<i 

3  20a 

8  366 
8  b6l) 
6  536 
8  046 

1.6 
1.7 
1.3 

1.8 

2.1 
2.2 
1.6 
2.3 

1.1 
1.2 
0.9 
1.8 

3.2 
3.3 
2.2 

3.4 

2.4 
2.6 
1.6 
2.6 

0.3 
0.4 
0.3 
0.4 

2.4 
2.6 
1.6 
2.6 

1.2 
1.1 
0.8 
1.2 

1.3 
1.1 
0.9 
1.2 

10.0 
10.0  ' 
9.5 
9.5 

1 

9 
'  10 
11 
12 
13 
11 
15 

4  00 
0  40 
0  10 
4  00 
6  00 
3  10 
6  40 

10  15 
6  53 
6  25 
10  14 
12  16 
9  '£i 
0  28 

3  59a 
0  38a 
0  09a 
3  58a 

5  58a 
3  09a 

6  39a 

10  256 

7  046 

6  356 

10  286 

12  316 

9  336 

0  35a 
% 

2.7 
2.8 
1.9 
0.9 
1.2 
1.9 
3.6 

3.8 
2.8 
2.4 
1.1 
1.5 
2.4 
4.4 

2.0 
1.7 
1.4 
0.7 
0.9 
1.4 
2.7 

2.8 
2.4 
1.9 
0.9 
1.2 
1.9 
8.7 

0.4 
0.4 
0.8 
0.2 
0.3 
0.3 
0.4 

1 

0.1    ........ 

0.1    

0.1    

0.0    

0.0 

0.1    ........ 

0.1    

0.4 
0.4 
0.3 
0.2 
0.3 
0.3 
0.4 

1.6 
1.4 
1.2 
0.6 
0.8 
1.2 
2.2 

1.3 
1.1 
0.9 
0.9 
0.5 
0.9 
1.7 

13.6' 
13.0  ' 

10. 0 : 

7.0 
7.0  ! 
8.0 
9.0 

1 

16 
17 

18 

4 

1  50 

2  40 
4  30 

8  03 

8  55 

10  43 

1  496 

2  396 
4  386 

8  186 

9  066 
10  656 

1.9 
1.9 
1.7 

2.4 
2.4 
2.1 

1.4 
1.4 
1.3 

1.9 
1.9 
1.7 

0.3 
0.3 
0.3 

0.1 
0.1 
0.1 

0.3 
0.3 
0.3 

1.2 
1.2 
1.0 

0.9 
0.9 
0.8 

9.5 
8.0 
7.6 

19 
•JO 

2  30 

3  50 

8  46 
10  05 

2296 
3  496 

8666 
10  146 

2.5 

2.8 

8.1 
8.5 

1.9 
2.1 

2.6 
2.9 

0.4 
0.4 

0.1 
0.1 

0.4 
0.4 

1.6 

1.8 

1.2 
1.4 

7.0 
7.0 

21 
22 

12  00 
12  10 

5  48 

6  00 

11  68a 

12  08a 

6  046 
6  126 

0.8 
1.1 

1.0 
1.4 

0.6 
0.8 

1.1 

0.2 
0.2 

0.0 
0.0 

0.2 
0.2 

0.6 
0.7 

0.3 
0.6 

1 

8.0 
7.6 

'2S 

3  00 

9  13 

2  696 

9  286 

1.9 

2.4 

1.4 

1.9 

0.8 

0.1 

0.3 

1.2 

0.9 

9.5 

24 

6  00 

12  15 

6  696 

12  246 

2.2 

2.7 

1.7 

2.2 

0.3 

0.1 

0.8 

1.4 

1.1 

9.0, 

25 

5  00 

11  15 

4  596 

11  226 

8.7 

4.6 

2.7 

3.8 

0.4 

0.1 

0.4 

2.3 

1.8- 

8.0 

26 

6  00 

12  13 

6  696 

12  236 

1.9 

2.4 

1.4 

1.9 

0.3 

0.1 

0.3 

1.2 

0.9 

8.6 

•27 

2H 

2y 

6  25 

7  00 
6  00 

0  12 

0  45 

12  13 

6  226 
6  596 
5  596 

0  20a 

0  54a 

12  '206 

2.6 
2.2 
3.7 

8.2 
2.7 
4.6 

2.0 
1.6 
2.7 

2.7 
2.2 
8.7 

0.3 
0.3 
0.4 

0.1 
0.1 
0.1 

17  10 

0.3 
0.3 
0.4 

1.6 
1.4 
2.3 

1.3 
1.1 
1.8 

8.6 
8.5 
8.5 

30 
31 
32 

6  20 

7  50 
6  20 

0  10 

1  35 
0  10 

6  196 

7  496 
6  196 

0  18(1 

1  45a 
0  18a 

8.1 
2.6 
3.1 

3.8 
3.2 
8.8 

2.3 
2.0 
2.3 

8.1 
2.6 
3.1 

0.4 
0.4 
0.4 

•0.1 
0.1 
0.1 

0.4 
0.4 
0.4 

1.9 
1.6 
1.9 

1.5 
1.3 
1.5 

9.6 
10.0 

10.0 : 

:}3 

:^5 
36 
37 

6  10 
6  10 
6  35 
6  00 
6  30 
6  40 

000 
000 
020 
12  13 
0  15 
0  25 

6  096 
6  09?> 
6  346 

5  596 

6  296 
6  396 

0  10a 
0  10a 
0  29a 
12  2W) 
0  24a 
0  33a 

2.5 
2.5 
2.8 
3.5 
2.9 
3.2 

3.1 
3.1 
3.6 
4.3 
8.6 
4.0 

1.9 
1.9 
2.1 
2.6 
2.2 
2.4 

2.5 
2.5 
2.8 
3.5 
2.9 
8.2 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

1.6 
1.6 
1.8 
2.2 

1.8 
2.0 

1.2 
1.2 
1.4 
1.7 

1.4 
1.6 

1 

10.0  ' 
9.5 

10.0 
9.5i 
9.5 

10.0 

39 
40 

6  15 
760 

000 
1  35 

6  146 

7  49/> 

0  08a 

1  4-2a 

3.4 
4.6 

4.2 
6.6 

2.6 
8.3 

8.5 
4.6 

0.4 
0.6 

0.1 
0.1 

0.4 
0.5 

2.1 
2.H 

1.7 
2.  '1 

9.5 
10.5 

41 

a  00 

12  13 

6  026 

12  09/) 

3.0 

3.3 

2.7 

3.3 

0.3 

1 
0.2    

0.3 

1.6 

l.G 

12.0 
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TABLE  3.— TIDAL  DIFFERENCES. 


I 


9 


1 

2 
8 
4 


6 
6 
7 
8 
9 

10 
11 
12 
IS 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

90 
81 
82 
33 
34 
35 

36 
37 
38 
39 
40 
41 


42 
48 
44 

45 
46 

47 
48 
49 
50 
51 

52 
53 
54 
55 

56 

57 
58 
5«J 
(iO 
tU 


Station. 


AUSTRALASIA. 

KEW  ZEALAND. 

Stewart  Inland. 

Port  Adventare 

Port  PeKamia 

Mason  Bay 

Pateraon  Inlet 


Geographic  position. 


Lati- 
tude. 


South  lUand. 


Akaroa  Harbor 

Timaru 

Oamaru 

Otago  Harbor  Entrance 

Port  Chalmers,  Otago  Harbor 


Dunedin.'Otago  Harbor 

Molyneux  Bay 

Waikawa  Harbor 

Ruapuke  Island.  Foveaux  Strait... 
Awarui  or  Bluff  Harbor 


New  River 

Center  Island.  Foveaux  Strait 

Preservation  Inlet 

Dusky  Sound 

Bllgh  Sound 


Milford  Sound 

Jackson  Bay 

Haast  River  Entrance. 

Bruce  Bay 

Okarito  Lagoon 


HokitikaBar 

Oreymouth,  Grey  River 

Westport,  Buller  River 

Wanganui  Inlet 

Motupipi  River,  West  Entrance. 


Astrolabe 

Nelson 

Crolsilles  Harbor 

Port  Hardy 

Rangltoto  Road 

Pelorns  So#ind  Entrance 


Queen  Charlotte  Sound  Entrance. 

Picton  Harbor 

Port  Underwood , 

Cape  Campbell 

Kaikoura  Peninsula 

Port  Lyttleton .' 

North  Itkmd. 


East  Cape 

Poverty  Bay , 

Clyde  ( Wairoa  River) . . . , 
Napier  (Ahurirl  Harbor), 
Cape  Palliser ,...., 


Wellington,  Port  Nicholson 

Porirua  Harbor 

Manawatu  River 

Wanganui  River 

Opunake  Bay 


New  Plymouth  (Taranakl) 

Mokau  River 

Ktiwhia  Harbor    

Whaingaroa  Harbor 

Waikato  River 


Souih. 

o  / 

47  04 
47  13 
46  56 
46  57 


43  45 

44  23 
46  06 

45  46 
45  49 

45  63 

46  23 
46  39 
46  88 
46  86 

46  29 
46  28 
46  08 
45  46 
44  60 

44  36 

43  69 
48  60 
43  85 
43  17 

42  42 
42  27 
41  46 
40  36 

40  48 

40  58 

41  15 
41  03 
40  42 
40  48 

40  62 

41  04 
41  18 
41  23 


Manukau  Harbor  Entrance 

Manukau  Walropa  Channel 

Onehunga  Wharf 

Kaipara  Harbor  Entrance '  36 

Hokianga  River  Entrance 


Longitude. 


Arc.    j  Time. 


EatL 


168  12 
167  43 

167  45 

168  09 


172  46 
171  18 
171  01 
170  44 
170  39 


170  32 
169  38 
169  09 
168  83 
168  22 

168  19 
167  62 
166  87 

166  83 

167  82 

167  49 

168  38 

169  04 

169  86 

170  18 


170  69 

171  18 

171  88 

172  88 
172  49 


178  06 
173  17 

173  42 
178  66 

174  01 
174  10 

174  21 
174  08 
174  10 

41  44  '  174  19 

42  28     178  44 

43  85     172  60 


37  40 

36  42 
89  02 

39  29 
41.38 

41  17 
41  04 

40  29 
39  68 
39  29 

39  a5 

38  42 
38  04 

37  47 
37  24 


178  32 

1/8  01 

177  26 

176  55 

i  175  15 

I  174  46 

174  51 

175  13 
175  00 

173  52 

174  05 
174  38 
174  50 
174  5:? 
174  47 


37  03 

174  32 

37  (M 

174  31 

36  56 

174  49 

36  23 

174  10 

35  34 

173  19 

62  ,  Cape  Maria  Van  Dlemen ;  34  30 

63  I  Parengarenga 34  31 

64  Rangaunii  River |  34  52 

6.'*  ■  Awanui  River !  35  00 


66  j  Whangaroa  Harbor. 


(« 


172  39 

173  02 
173  19 
173  17 
173  46 


h.  III. 
11  13 
11  11 
11  11 
11  13 


11  31 
11  25 
11  24 
11  28 
11  23 

11  22 
11  19 
11  17 
11  14 
11  IS 

11  18 
11  10 
11  06 
11  06 
11  10 

11  11 
11  16 
11  16 
11  18 
11  21 

11  24 
11  25 
11  27 
11  30 
11  31 

11  82 
11  33 
11  35 
11  86 
11  36 
11  87 

11  37 
11  86 
11  87 
11  37 
11  35 
11  81 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


Auckland 
Auckland 
Auckland 
Auckland 


Auckland 
Auckland 
Auckland 
Auckland 
Auckland 

Auckland 
Auckland 
Auckland 
Auckland 
Auckland 

Auckland 
Auckland 
Auckland 
Auckland 
Auckland 

Auckland 
Auckland 
Auckland 
Auckland 
Auckland 

Auckland 
Auckland 
Auckland 
Auckland 
Auckland 

Auckland 
Auckland 
Auckland 
Auckland 
Auckland 
Auckland 


Auckland  . 

Wellington, 

Wellington. 

Wellington. 

Wellington , 

Wellington. 


Wellington. 
W^IUniton. 
Wellington. 
Wellington , 
Wellington, 

Wellington . 
Wellington, 
Wellington . 
Wellington. 
Auckland  ., 


Page. 


219 
219 
219 
219 


219 
219 
219 
219 
219 

219 
219 
219 
219 
219 

219 

219 
219 
219 
219 

219 
219 
219 
219 
219 

219 
219 
219 
219 
219 

219 
219 
219 
219 
219 
219 

219 
215 
215 
216 
216 
216 


215 
215 
216 
215 
216 

216 
215 
216 
216 
219 


11  64 

11  62 
11  50 
11  48 
11  41 

11  89 
11  39 
11  41 
11  40 
11  35 

11  86 
11  39 
11  39 
11  40 
11  39 

11  38 
11  88 
11  89 
11  37 
1133     Auckland :    219 


Auckland '    219 


Auckland 
Auckland 
Auckland 
Auckland 


219 
219 
219 
219 


Auckland 219 

Auckland 219 

Auckland 219 

Auckland ,  219 


11  31 
11  32 
11  33 
11  33 
11  a^ 


Auckland 
Auckland 
Auckland 
Auckland 
Auckland 


219 
219 
219 
219 
219 


Time. 


Height. 


Ratio 

.     ^^    i 
ranges., 


HW^.  L<nf.        H*»,       L  *( . 


Time  meridian, 
17f9  SO'  East. 


Mean  Low 
\  Water  Spring%. 


h.  m. 
+0  26 
+6  08 
+6  18 
+6  41 


-3 


8  18 
8  17 
20 
8  29 
3  23 


-  258 
-4  00 
-4  28 
+6  60 
+6  46 

+6  60 
+6  49 
+4  83 
+4  28 
+4  04 

+4  01 
+8  54 
+8  63 
+3  45 
+8  38 

+8  26 
+8  13 
+2  66 
+2  28 
+2  87 

+2  41 
+2  60 
+2  43 
+2  87 
+2  82 
+2  16 

+1  81 
+4  01 
+1  10 
-0  05 
-0  28 
-0  44 


+2  62 
+1  25 
+1  12 
+1  04 
-0  14 


00 

58 


0 
+1 
+4  46 
+5  12 
+2  18 

+2  07 
+2  06 
+1  59 
+1  56 
+1  57 

+1  65 
+2  85 
+3  24 

+  1 
+1 


51 
35 


+0  47 
+0  41 
+0  85 
+2  40 
+0  3:^ 


h,  TO.  i  feet. 
+6  42     -0.9 
+6  26     -0.8 
+6  80     -1. 1 
+6  68     -0.9 


-8  01 
-8  06 
-8  06 
-8  14 
-8  18 

-2  46 
-8  48 


-4 

+7 


16 
02 


+6  68 

+6  02 
+6  01 

+4  60 
+4  46 
+4  21 

+4  17 
+4  11 
+4  10 
+4  02 
+8  56 

+8  42 
+8  80 
+3  18 

+2 
+2 


46 
64 


+2  58 
+3  07 
+8  00 
+2  54 
+2  49 
+2  83 

+1  48 
+4  24 
+1  28 
+0  08 
-0  10 
-0  81 


+8  06 
+1  88 
+126 
+1  12 
-0  06 

000 
+2  11 
+4  60 
+6  26 
+2  85 

+2  24 
+2  18 
+2  16 
+2  10 
+2  11 

+2  07 
+2  62 
+8  51 
+2  08 
+1  62 

+1  04 
+0  58 
+0  62 
+3  17 
+0  60 


-L8 
-2.8 
-2.7 
-2,9 
-8.0 

-8.1 
-0.9 
-LI 
-LI 
-0.9 

-0.9 
-LI 
-L2 
+0.8 
-0.8 

-0.9 
-0.7 
+0.9 
-1.8 
-8.5 

+0.7 
+0.9 
+0.5 
-L7 

+4.9 


+8.0 
+2.8 
+2.7 
-LS 
+L9 

-0.9 
+1.6 
+8.8 
+8.8 
+2.8 
+2.5 


+8.0 
+L8 
+8.1 
0.0 
+2.0 

0.0 
+4.0 
+2.6 
+8.2 
-0.1 


-2.0 
-L9 
-L7 
-0.7 
-2.4 


feet. 

-0.1 

-0.2 

-0.3 

-0.2 


-0.2 
-0.4 

-0.4 
-0.2 
-0.8 

-0.8 
-0.2 
-0.2 
-0.8 
-0.2 

-0.1 
-0.2 
-0.2 
-0.2 
-0.2 

-0.1 
0.0 

-a  2 

-0.2 

-a  4 

-0.1 
-0.2 

-a  2 

-0.3 
+0.1 

+0.4 
0.0 
0.0 
0.0 

-0.2 
0.0 

-0.2 

ao 

+0.2 
+0.2 

+0.1 
+0.1 


+0.2 

+0.2 

+0.1 

0.0 

0.0 

0.0 
-0.2 
+0.2 
+0.2 

0.0 


+2.6 

+0.2 

+2.9 

+0.2 

+2.8 

+0.2 

+8.1 

+0.2 

+8.0 

+0.2 

+8.4 

+0.2 

+4.7 

+0.4 

+4.7 

+0.4 

+0.9 

0.0 

+0.2 

0.0 

-0.2 
-0.2 
-0.1 
0.0 
-0.2 


I 


0.90 

0.90 
0.91 


0.e6 
0.73 
0.70 
0.65 
0.& 

OM 
0.»1 
0.W 
0.^ 
0.91 

0.90 
Q.» 
O.P 
1.13 
0.92 

0.90 
0.91 
0.M 

0.60 

1.10 
1.14 
1.09 
0.rt 
LK 

l.« 
1.39 
1.36 
l.SS 
Q.8S 
1.2) 

0.91 
l.i'i 

•in 

2-09 
1.67 
L7S 


1.52 
L91 

a97 

1.58 
l.«> 

■iis 

1.76 
IM 
0.9tf 

l.SD 

LS5 
1.S4 
l.» 
1.SF 

1.42 
L56 
!.» 
1.12 
1.01 

(XTT 

e.7>i 

0.91 
0.71 
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Interval. 


1 
2 
3 
4 


5 

6 
7 


10 

11 

12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
2«  I 
27  I 
2»   I 
29  ' 

80 
31 
32 
33 
»4 

a^ 

36 
87 

38 
39 
40 
41 


42 
43 
44 

45 
46 

47 

48 
49 
50 
61 

62 

53 
54 

55 

67 

5.S 
59 
60 
61 

62 
63 
64 
To 
6*1  I 


u 
.    «  I 

;  =   HWI.   LWI. 


h.  m. 

044 

11  46 

080 

1  00 

346 

3  40 

335 

326 

3  81 

3  55 
2  60 
20 
10 

do 


2 
1 
1 


009 

006 

11  10 

11  05 

10  45 

10  4S 
10  40 
10  40 
10  84 
10  30 

10  20 

10  10 

9  55 

9  30 

9  40 

9  45 
9  55 


9 
9 
9 
9 

8 
S 
6 
4 
4 
4 


50 
45 
40 
25 

40 
50 
00 
45 
25 
00 


8  00 
6  30 
6  15 
6  05 
4  40 


62 
50 


9  40 

10  05 

9  25 

9  15 
•  9  14 
9  10 
9  08 
9  08 

9  ft5 
9  45 
10  35 
9  00 
8  40 


3 
3 
3 


35 
45 
40 
3  35 
3  30 
3  15 


h.  m. 
669 

5  40 

6  45 

7  16 


10  00 
960 
9  46 
938 
9  89 

10  06 
9  00 
8  80 
7  20 
7  16 

6  19  i 
6  16 
6  00  I 
465 
4  85  , 

4  32 
4  30 
4  30 
4  24 
4  20 

4  10 
4  00 
3  45 
3  20 
3  30 


2  80 
2  60 
12  15 
11  00 
10  40 
10  16 


1  60 
0  20 
0  05 

12  15 
10  50 

10  54 
0  40 
8  30 
8  55 
3  16 

805 
3  02 
800 

2  55 
2  55 

2  50 

3  35 

4  35 
2  50 
2  30 


h.  m. 

0  47a 

11  466 

0  81a 

1  Ola 


8  46a 
8  41a 
386a 
880a 
8  82a 

8  66a 
2  61a 
2  21a 
1  11a 
1  06a 

0  12a 

006a 

11  116 

11  066 

10  466 

10  466 
10  486 
10  416 
10  376 
10  316 

10  216 
10  116 

9  566 
9  816 
9  416 

9  476 
9  566 
9  516 
9  466 
9  436 
9  266 


8  416 
8  496 
69a 
44a 
24ri 


6 
4 

4 


8  69a 


7  59a 
6  29a 
6  14a 
6  04a 
4  89a 


7 
7 
7 


60 
46 
40 


9  46 
7  40 


1  40 
1  85 
I  80 
865 
1  30 


I 


4  51a 

6  49a 
9  39a 

10  04a 
9  29a 

9  19a 
9  17a 
9  13a 
9  11a 
9  11a 

9  08a 

9  iiki 

10  37a 

9  04a 

8  44a 

7  54a 
7  48a 
7  43a 

9  48a 
7  45a 


A.  III. 
6566 
6866 

6  416 

7  116 


9  566 
9  476 
9  416 
9  846 
9  856 

10  016 
8666 
8266 
7  166 

7  116 

6  166 
6  116 
4  56a 
4  62a 
4  81a 

4  29a 
4  27a 

4  26a 
4  21a 
4  16a 

4  07a 

8  67a 
3  42a 
3  17a 
3  28a 

3  83a 
8  42a 
3  87a 
3  32a 
8  27a 
3  12a 

2  26<i 

2  b6fi 

12  20/) 

11  a56 
10  4bl> 
10  206 


1  65a 
0  26a 
0  11a 

12  226 

10  566 

11  016 
0  45a 

3  35a 

4  00a 
3  12a 

3  02a 

2  59a 
57a 
52a 
52a 


Range  of  tide. 


Tropic  diun  al    T>iu-nftl  wave     ^^^^  ****^  *^\^^ 
inequality.       ^>"'n«'  ^a\e.  above  plane  of— 


2 
2 
2 


2  47a 

3  32a  I 

4  33a  I 
2  47a 
2  27a 


feet. 
6.9 
7.1 
6.9 
7.0 


6.6 
5.8 
6.4 
6.0 
6.0 

4.9 
7.0 
6.8 
6.9 
7.0 

6.9 
6.8 
6.7 
8.7 
7.1 

6.9 
7.0 
7.0 
6.6 
4.6 

8.5 
8.8 
8.4 
6.8 
12.6 

12.0 
10.7 
10.6 
10.4 
6.6 
9.6 

7.0 
4.8 
7.0 
6.9 
6.5 
5.7 


6.2 
5.0 
6.3 
3.2 
5.2 

3.3 
7.2 
5.8 
6.4 
7.6 

10.0 
10.4 
10.3 
10.6 
10.5 

10.9 

12.0 

12.0 

8.6 

7.9 


I 


1  37a 

5.9 

1  32a 

6,0 

1  27a 

6.1 

3  52a 

7.0 

1  26a 

6.6 

feet. 
8.1 
7.9 
7.7 
7.8 


7.4 
6.6 
6.0 
6.8 
5.6 

6.5 
7.8 
7.6 
7.7 
7.8 

8.1 
7.6 
7.5 
9.7 
8.0 

8.1 
8.2 
7.8 
7.7 
6.1 

9.6 
9.8 
9.4 
7.0 
14.0 

14.0 
12.0 
11.8 
11.6 
7.7 
10.7 

7.8 
5.2 
7.6 
7.5 
6.0 
6.2 


6.8 
5.5 
6.9 
3.5 
5.7 

3.6 

7.8 
6.3 
7.0 
8.8 

11.6 
12.2 
11.9 
12.3 
12.2 

12.6 
13.9 
14.0 
10.0 
9.2 

6.8 
7.0 
7.1 
8.2 
6.4 


Neap 

(Np). 

(jreat 

tropic 

(Gc). 

fed. 

feet. 

6.6 

7.2 

6.2 

7.2 

6.1 

7.0 

6.2 

7.1 

6.8 

6.7 

6.1 

5.9 

4.8 

6.6 

4.0 

5.2 

4.4 

6.1 

4.3 

5.0 

6.2 

7.1 

6.0 

6.9 

6.1 

7.0 

6.2 

7.1 

6.6 

7.2 

6.0 

6.9 

6.9 

6.8 

7.7 

8.8 

6.2 

7.2 

5.6 

7.2 

6.6 

7.3 

6.2 

7.1 

5.3 

6.9 

4.0 

4.7 

7.6 

8.6 

7.7 

8.9 

7.4 

8.5 

5.5 

6.4 

11.0 

12.7 

9.7 

•12,4 

9.4 

10.8 

9.2 

10.6 

9.2 

10.5 

5.8 

6.9 

8.4 

9.7 

6.2 

7.1 

4.5 

4.9 

6.6 

7.1 

6.6 

7.0 

5.2 

6.6 

6.4 

6.8 

5.8 

6.3 

4.7 

5.1 

5.9 

6.4 

3.0 

3.3 

4.9 

5.3 

3.1 

3.4 

6.8 

7.3 

5.4 

6.9 

6.0 

6.5 

6.3 

7.8 

8.2 

10,3 

8.4 

10.7 

8.5 

10.6 

8.7 

10.9 

8.4 

10.8 

9.0 

11.2 

9.9 

12.3 

9.7 

12.4 

7.1 

8.9 

6.5 

8.1 

4.9 

6.1 

4.8 

6.8 

4.9 

6.4 

6.6 

7.3 

4.6 

5.7 

HWQ.     LWQ. 


feet. 
0.5 
0.5 
0.6 
0.5 


0.5 
0.4 
0.4 
0.4 
0.4 

0.4 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.4 

0.5 
0.5 
0.5 
0.4 
0.6 

0.6 
0.6 
0.6 
0.6 
0.5 
0.6 

0.5 
0.5 
0.6 
0.6 
0.5 
0.5 


0.5 
0.5 
0.6 
0.4 

0.5 

0.4 
0.6 
0.5 
0.6 
0.2 

0.3 
0.6 
0.3 
0.3 
0.6 

0.3 
0.3 
0.6 
0.3 
0.2 

0.2 
0.4 
0.4 
0.6 
0.2 


feet. 
0.5 
0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.4 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.6 
0.1 
0.1 
0.1 
0.1 

0.5 
0.5 
0.1 
0,5 
0.1 

0.1 
0.1 
0.1 
0.1 
0.2 

0.6 
0.1 
0.1 
0.1 
0.5 
0.1 

0.1 
0.1 
1 
1 
1 


0. 
0. 
0. 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.5 

0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.6 
0.5 
0.5 

0.4 
0.4 
0.4 
0.5 
0.4 


Varia- 
tion of 
the corn- 


Tropic 

HW     Tropic  Predic-  Tropic      pass, 
inter-    range,  i  tlons.     LLW. 

val. 


h,  m. 
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3  59 


feeL 
a6 
0.5 
0.5 
0.5 


0.5 
0.4 
0.4 
0.5 
0.4 

0.4 
0.6 
0.5 
0.5 
0.5 

0.6 
0.5 
0.5 
0.5 
0.5 

0.6 
0.6 
0.5 
0.6 
0.4 

0.5 
0.5 
0.5 
0.4 
0.6 

0.8 
0.6 
0.6 
0.6 
0.6 
0.6 

0.5 
0.5 
0.6 
0.6 
0.6 
0.5 


0.5 
0.5 
0.6 
0.4 
0.5 

0.4 
0.6 
0:5 
0.6 
0.6 

0.7 
0.7 
0.7 


feet. 
4.0 
4.0 
8.8 
8.9 


8.7 
8.2 
8.0 
2.9 
2.8 

2.8 
8.9 
8.8 
3.8 
3.9 

4.0 
8.8 
8.8 
4.8 
4.0 

4.0 
4.1 
8.9 
3.8 
2.6 

4.8 
4.9 
4.7 
8.5 
7.0 

7.0 
6.0 
5.9 
6.^ 
3.8 
6.4 

8.9 
2.6 
8.8 
8.8 
3.0 
3.1 


3.4 

2.8 
8.4 
1.8 
2.8 

1.8 
3.9 
3.2 
3.5 
4.4 

5.8 
6.1 
6.0 


0.7 

6.2 

0.7 

6.1 

0.7 

6.3 

0.8 

7.0 

0.8 

7.0 

0.6 

5w0 

0.6 

4.6 

0.6 

8.4 

0.5 

3.5 

0.6 

8.6 

0.6 

4.1 

0.6 

8.2 

feet. 
3.6 
8.6 
8.4 
8.6 


8.8 
2.9 
2.7 
2.6 
2.6 

2.4 
3.6 
8.4 
8.4 
8.6 

8.6 
8.4 
8.4 
4.4 
8.6 

8.6 
8.6 
8.5 
8.4 
2.3 

4.2 
4.4 
4.2 
3.2 
6.2 

6.2 
6.4 
5.2 
6.2 
3.4 
4.8 

3.6 

2.4 
3.5 
3.4 

2.8 
2.8 


8.1 
2.5 
8.2 
1.6 

2.6 

1.6 
3.6 
8.9 
3.2 
4.0 

6.2 
5.4 
5.4 
5.5 
5.4 

5.6 
6.2 
6.2 
4.5 
4.2 

3.2 
3.1 
3.2 
3.6 
3.0 


East. 
o 

16.5 
16.5 
16.5 
16.5 


16.0 
16.0 
16.0 
16.5 
16.5 

16.6 
16.5 
16.5 
16.5 
16.5 

16.5 
16.5 
16.0 
16.0 
16.0 

15.5 
16.5 
16.5 
15.5 
15.5 

16.5 
16.5 
15.0 
15.0 
15.0 

16.0 
15.0 
15.0 
15.0 
15.0 
15.0 

15.0 
16.0 
16.0 
15.0 
15.5 
16.0 


14.0 
14.0 
14.5 
14.5 
15.0 

15.0 
15.0 
15.0 
16.0 
15.0 

14.5 
14.0 
14.0 
14.0 
14.0 

13.5 
13.5 
13.  n 
13.5 
13.5 

13.0 
13.0 
13.0 
13.0 
18.6 
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TABLE  3.— TIDAL  DIFFERENCES 


5 


1 

2 
3 
4 
5 
6 

7 

8 

9 

10 

11 

12 


13 
14 
15 
16 
17 
18 
19 


20 
21 
22 
23 
24 


25 

.  26 
27 

28 

29 
30 


31 
32 
33 


3^4 
35 
36 


37 

38 


39 
40 
41 
42 


43 
44 
45 


46 
47 
4S 
49 
50 
51 
52 


Station. 


A  USTR  A  LASI  A—Continued. 

NEW  ZEALAND— continued. 

yorth  Island — Continued. 


Port  Russell  ( Bay  of  Islands) 

Whangaruru 

Tutukaka 

Wangari  Harbor 

Great  Barrier  Island,  Nagle  Cove 
Auckland  Harbor 


Geographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


RivePiThames,  Entrance 

Coromandel  Harbor 

Mercury  Bay 

Tauranga  Harbor 

Opotiki  River 

Cape  Runaway 


LESSER  ISLANDS. 

Detached  i^nds. 

Port  Hutt,  Chatham  Islands. 
Antipodes  Islands. 


Perseverance  Harbor,  Campbell  I.. 

Port  Ross,  Auckland  Island 

Norfolk  Island 

Ix)rd  Howe  Island 

MIddleton  Reef 


iVietf  Caledonia. 

Port  Alcm^ne,  Isle  of  Pines 

Noumea  Bay 

Port  St.  Vincent 

PortBalad 

Port  Yengen 

Loyalty  Islands. 
Wreck  Bay,  Lifou  Island 

New  Hebrides  Islands. 

Port  Sandwich,  Mallicolo  Island. 
Havannah  Harbor,  Efate  Island . , 
Aneityum  Island 

Banks  Itdands. 

Patteson,  Vauua  Lava  Island 

Santa  *Cniz  Islands. 

Vanikoro  Island 

Solomon  Islands. 

Makira  Bay.  San  Christoval  I 

Vulavu,  Isabel  Island 

Gazelle  Harbor,  Bougainville  I  . . 

Xnc  Britain  Island. 
Blanche  Bay 

Xfiv  Ireland  Island. 
Holz  Haven 

Xew  Hanover  Island. 

North  Haven 

Louisiadc  Archipelago. 

Joannet  Harbor,  Joannet  Island  . 
Richards  Bay,  Woodlark  Island.. 

NEW  Gl'lNEA,   OR  PAPUA. 

Dutch  ycic  Guinea. 

Dourga  Strait 

Triton  Bay 

Segaar  Bay 

Cape  Spencer,  Dam  pier  Strait 

Genmm  New  Guinea. 

Port  Coiistantine 

Rook  Island 

Parsee  Point 


English  New  Guinea. 

Kiriwina,  Trobriand  Islands . . 
Cape  Vogel,  Ward  Hunt  Strait 

East  Cape.  Goschen  Strait 

China  Strait 

Su-a-u  Harbor 

Port  Moresby 


151  03 
150  01 
150  54 
150  41 
150  14 
147  07 
Flv  River  Entrance ,    8  43  i  143  26 


SmUh. 

o   ' 

35  16 
35  26 
35  39 

35  53 

36  11 

36  50 

37  10 
36  45 

36  46 

37  36 

38  00 
37  32 


43  47 

49  41 
52  34 

50  32 
29  08 
31  34 
29  27 


22  29 
22  12 
21  53 
20  15 
20  89 


20  45 


16  26 

17  85 
20  15 


13  48 
11  36 


10  30 
8  30 
6  35 


4  13 

2  48 
2  26 


11  12 
9  03 


7  27 
3  47 
2  40 
0  53 


5  80 

5  33 

6  58 


Longrltude. 


Arc.     Time. 


Name. 


East 


174  08 
174  24 
174  84 
174  80 
176  83 

174  49 

175  85 
175  81 

175  64 

176  12 

177  18 

178  00 


183  22 
178  42 
169  09 

166  17 

167  69 
159  06 
159  09 


167  30 
166  30 
166  05 
164  25 
164  56 


h.  tn. 
11  37 
11  38 
11  38 
11  88 
11  42 
11  39 

11  42 
11  42 
11  44 
11  45 
11  49 
11  52 


12  13 
11  55 
11  17 
11  05 
11  12 
10  36 
10  37 


11  10 
11  06 
II  04 

10  58 

11  00 


167  Oj  11  08 


167  47  I  II  11 

168  16  I  II  13 

169  44  11  19 


167  81 
166  55 


161  30 
159  40 
155  05 


152  12 


150  57 


149  55 


153  18 
152  49 


11  10 


Auckland 
Auckland 
Auckland 
Auckland 
Auckland 
Auckland 

Auckland 
Auckland 
Auckland 
Auckland 
Auckland 
Auckland 


Auckland 
Auckland 
Auckland 
Auckland 
Auckland 
Sydney... 
Sydney... 


Apia. 
Apia. 
Apia. 
Apia. 
Apia. 


Apia. 


Melbourne 
Melbourne 
Melbourne 


Apia. 


10  39 
10  20 


Apia. 
Apia. 


10  09  i  Apia. 


10  00  I  Apia. 


10  13     Apia. 
10  II  '  Apia. 


Tidal  differences. 


Time. 


Height. 


Page 


219 
219 
219 
219 
219 
219 

219 
219 
219 
219 
219 
219 


219 
219 
219 
219 
219 
223 
223 


211 
211 
211 
211 
211 


211 


227 
227 
227 


211 


11  08  ;  Apia i    211 


10  46  I  Apia i    211 


211 
211 


211 


10  04     Apia 211 


211 


211 
211 


138  44  '  9  15  ,  Bombay...' 261 

134  06  I  8  56  '  Nagasaki 175 

132  23  I  8  50  ;  Nagasaki I  175 

13115  8  45  I  Bombay |  261 


145  48  !  9  43 
148  00  9  52 
147  10       9  49 


8  28 

9  40 
10  13 
10  33 
10  43 

9  25 


I 


10  04 
10  00 
10  04 
10  03 
10  01 
9  4H 
9  34 


Naga.<iaki 176 

Nagasaki -    176 

Nagasaki 176 


Nagasaki 176 

Nagasaki 176 

Nagasaki .176 

Nagasaki ,  1 175 

Nagasaki |l76 

Nagnnaki 176 

Bonibttv 251 


Time  m,eridian. 
17!^  Sa  East. 


h.  m. 
+0  17 
-f  0  06 
-0  02 
-0  05 
-0  19 
000 

-hO  21 
-0  09 
-0  06 
-0  12 
-0  21 
+0  46 


h. 
+1 
+0 
+0 
+0 
-0 
0 


ni. 
13 
22 
14 
12 
02 
00 


Mean  Low 
Water  Springs. 


feet. 


-2 
-2 
-2 
-2 
-0.1 
0.0 


+0  38 
+0  06  I 
+0  11 
+0  05 
-0  04 
+  1  03 


LoccU  time. 


1 
3 


41 
48 


0  13 
3  81 


+ 

+ 


6  64 
4  49 
0  29 
027 
82 


+ 
+ 

4- 


-  0 


-11  42 
-11  12 
4-10  63 
+  11  28 
+11  18 


+11  43 


+ 


+ 


2  62 
2  42 
2  87 


7 
6 
0 
0 
0 


15 
04 
43 
26 
32 


-11  89 
-11  11 
+10  63 
+11  26 
+11  19 


+11  44 


+  2  40 
+  2  80 
+  2  26 


+  11  53     +11  66 


+1.9 
+L7 
-li7 
-2.7 
-8.7 
-2.2 


-6.0 
-8.4 
-6.0 
-5.3 
-3.8 
+L1 
+1.0 


+0.4 

0.0 

0.0 

+0.3 

4  0.4 


+0.9 


+1.4 
-1-0.8 
-H.O 


+0.6 


+  10  03 


+  11  59 
+  10  14 
-  7  86 


-10  36 

-  4  20 

-  4  40 


+  2  40 
-0  05 


-12  15 
+  6  10 

-  1  50 

-  5  49 


+  9  28 
+  858 
+  9  13 


+10  06  I  +0.6 


+ 
+ 

+ 
+ 
+ 


8  67 

9  02 
028 

0  12 

1  02 
088 
1  20 


+12  00 
+  10  17 
-  7  36 


-10  87 

-  4  19 

-  4  89 


+  241 
-004 


-12  09 
+  605 

-  1  66 

-  6  41 


+  9  24 
+  858 
+  9  09 


6.0 
+0.3 
-0.4 

-1.0 

-0.8 


+ 
+ 

+ 
+ 
+ 


8  53 
8  56 
32 
07 
55 
84 
17 


+2.5 
+0.9 


+2.2 
-0.6 
-1.6 
-0.6 


-4.2 
-4.4 

-4.2 


-4.4 
-6.0 
-2.6 
-1.8 
+0.2 
+0.2 
+1.8 


Ratio 

of 
ranges. 


feet. 
-0.2 
-0.2 
-0.1 
-0.2 
-0.1 
0.0 

-0.1 
-rO.2 
-0.2 
-0.3 
-0.3 
-0.2 


-0.6 
-0.4 
-0.4 
-0.5 
-0.4 
+0.1 
0.0 


0.0 
0.0 
0.0 
+0.1 
0.0 


+0.1 


0.4 

0.2 

-0.2 


0.0 
0.0 


0.0 

+0.1 

0.0 


-0.2 


0.0 


-0.8  '      0.0 


+0.S 
+0.1 


-0.2 
-0.2 
-0.4 
-0.6 


-0.6 
-0.6 
-0.6 


-0.6 
-0.6 
-0.4 
-0.4 
-0.2 
-0.2 
-0.2  i 


0.66 
0.73 
0.74 
0.75 

1.00 
l.UU 

1.-23 

1-19 
CM 
0.6» 
0..i6 
0.74 


O.90 
0.6^ 
0.39 
0.38 
0.56 
1.30 
l-:r7 


1.12 

o.» 

1.04 


L3I 


1.65 
1.41 
1.47 


i.iy 

1.39 


l.W 
l.O* 
0.*5 


0.65 

0.73 
0.73 


1   M 


1.29 
0.95 
0.79 
0.99 


0.40 
0.39 
0.42 


0.39 
0.31 
0.65 
0.T6 
LOT 
l.te 
1-25 


AND  TIDAL  CONSTANTS. 


415 


Intenal. 


Mean. 


Tropic. 


Z    ! 


1 
2 
3 
4 
5 
6 

7 

8 

9 

10 

11 

U 


13 
H 
15 
16 
17 
IH 
19 


•20 
•21 
•22 
•23 
•24 


•25 


HWI. 

Lwr. 

h.m. 

h.fn. 

7  26 

1  55 

7  15 

1  05 

7  08 

0  57 

7  05 

055 

6  55 

0  45 

7  11 

0  44 

7  a5 

1  25 

7  05 

055 

7  10 

1  00 

7  0) 

055 

7  00 

0  50 

8  10 

2  00 

HHWI. 


26 
•27 

2H 


29 


30 


I 


35 
36 

'  37 

38 

I 


39 

40 

•  41 

i« 

43 
44 
45 


46 
47 
48 
49 
50 
51 
52 


5 
3 
1 


22 
•20 
30 


11  50 


30 
20 
15 


7  55 
S  '25 

5  40 

6  15 
6  ft5 


6  30 


4  38 

5  15 
5  10 


4  50 


;  31  I  6  45 

I  32  5  00 

33  12  00 

I 

I      1 

.  34  I  9  00  I   2  45 


2  30 


9  50 
7  Ob 


11  45 
0  55 
6  20 
5  45 


5  15 

4  45 

5  00 


4  45 
4  50 

7  46 
825 
9  15 

8  60 
10  15 


0  23 
9  30 


49 
88 
17 
08 


2  02 


1 

2 

11 

0 


45 
13 
52 
00 


12  18 


0  18 


10  50 

11  27 
11  23 


6  40    0  80 


11  05 


0  33 

11  15 

6  47 


2  50  .   9  08 


8  43 


3  88 
0  53 


638 

7  08 

0  07 

12  00 


11  28 

10  57 

11  13 


10  58 

11  00 


1 
2 
3 
2 


33 
12 
00 

88 


4  00 


h.  m. 
7  Sla 
720a 
7  11a 
7  09a 

6  69a 

7  14a 

7  39a 
7  09« 
7  15a 
7  10a 

7  U6a 

8  14a 


6 
3 

1 

11 
7 


24a 

22« 
00a 
b2a 
S2a 
8  13<i 
8  09a 


7  64a 

8  24a 

5  39a 

6  14(1 
6  04a 


6  29a 


3  325 

4  105 
4  055 


6  89a 


4  49a 


6  44a 

4  59a 

11  59a 


8  58a 
2  495 
2  295 


9  495 
7045 


12  10a 
1  305 
6  595 
6  145 


6  085 
5  406 
5  585 


5  405 

6  515 

8  275 

9  045 
9  48?) 
9  2*25 

10  415 


LLWI. 


h,   fR. 

1  51a 
1  Ola 
0  64a 
0  51a 
042a 

0  41a 

1  22a 
0  52a 
0  66a 
0  51a 

0  45a 

1  56a 


0  20a 
9  27a 
24a 
84a 
13a 
2  3'2a 
2  23a 


7 
5 
1 


Range  of  tide. 


1  64a 

2  23a 
12  025 

0  09a 
12  275 


0  26a 


11  015 
11  385 
11  845 


0  38a 


11  135 


0  43a 

11  245 

6  Ola 


2  57a 
9  13a 
8  53a 


8  445 
1  015 


6  82a 

7  06a 
0065 

11  69a 


11  26a 

10  64a 

11  Ua 


10  65a 
10  57a 

1  315 

2  105 
2  585 

2  365 

3  595 


Mean 

(Mn). 


feet. 
6.1 
5.6 
6.7 
5.8 
7.7 
7.7 

9.5 
9.2 
6.2 
6.3 
4.3 
6.7 


2.8 

4.8 
8.0 
2.9 
4.3 
4.4 
4.3 


2.9 
2.5 
2.7 
2.8 
2.9 


3.4 


2.8 
2.4 
2.5 


8.1 


8.1 


2.7 
2.8 
2.2 


1.7 
1.9 
1.9 


4.8 
8.4 


11.8 
6.9 
4.9 

8.7 


•2.6 
2.4 
2.6 


2.4 
1.9 
4.0 
4.7 
6.6 
6.6 
10.9 


Spring 

(Sg). 


feet. 
5.9 
6.6 
6.7 


8.9 
9.0 

11.0 
10.7 
7.2 
6.1 
5.0 
6.6 


2.5 
6.3 
8.6 
3.2 
4.7 
5.4 
6.8 


8.6 
8.1 
8.3 
8.6 
8.6 


4.2 


8.8 
8.0 
3.1 


8.8 


3.8 


8.3 
8.6 
2.7 


2.1 
2.4 
2.4 


6.9 
4.2 


14.0 
7.3 
6.0 

10.7 


3.1 
8.0 
8.2 


3.0 
•2.4 
5.0 
5.8 
8.1 
8.0 
18.6 


^^P^-     (Gc). 


feet. 
4.2 
4.6 
4.6 
4.8 
6.8 
6.2 

7.8 
7.6 
5.1 
^.4 
3.6 
4.7 


2.1 
4.3 
2.3 
2.6 
8.9 
8.3 
3.2 


2.2 
1.9 
2,0 
2.1 
2.2 


2.5 


1.9 

1.8 
1.9 


2.3 


2.8 


2.0 
2.1 
1.6 


1.8 
1.4 
1.4 


3.6 
2.6 


8.3 
4.3 
3.6 
6.4 


1.8 
1.8 
1.9 


1.8 
1.4 
2.9 
3.4 
4.8 
4.8 
8.0 


feet. 
5.3 
5.8 
6.0 
6.0 
7.9 
8.0 

9.8 
9.5 
6.4 
6.6 
4.5 
5.9 


2.4 
5.2 
3.4 
3.2 
4.6 
6.4 
5.3 


8.0 
2.6 
2.8 
•2.9 
8.0 


8.5 


3.1 
2.7 
•2.9 


8.2 


3.2 


2.8 
2.9 
2.2 


Tropic  diurnal 
inequality. 


1.7 
1.9 


HWQ. 


feet. 
0.2 
0.2 
0.4 
0.2 
0.2 
0.5 

0.3 
0.3 
0.2 
0.2 
0.2 
0.2 


0.8 
0.4 
0.5 
0.8 
0.8 
1.7 
1.7 


0.4 
0.4 
0.4 
0.4 
0.4 


0.4 


LWQ. 


.0.5 
0.4 
0.4 


0.4 


0.4 


0.4 
0.4 
0.3 


0.3 
0.3 


1.9 

0.8 

4.9 

0.5 

3.4 

0.4 

20.2 

2.5 

12.8 

1.8 

10.7 

1.6 

16.6 

2.2 

6.7 

1.2 

6.4 

1.1 

6.7 

1.2 

6.4 

1.1 

5.6 

1.0 

9.4 

1.5 

10.6 

1.6 

13.6 

1.9 

18.1 

1.8 

19.6 

2.4 

feel. 
0.4 
0.4 
0.4 
0.4 
0.5 
0.6 

0.6 
0.6 
0.4 
0.4 
0.4 
0.4 


0.2 
0.2 
0.4 
0.2 
0.2 
0.6 
0.5 


0.1 
0.1 
0.1 
0.1 
0.1 


Diurnal  wave. 


I  Mean  sea  level 
above  planeof — 


Tropic 
HW 

inter- 
val. 


0.1 


1.6 
1.1 
1.2 


0.1 


0.1 


0.1 
0.1 
0.1 


0.1 
0.1 
0.1 


0.1 
0.1 


6.1 
4.4 

4.0 
6.4 


2.9 
2.8 
2.9 


2.8 
2.6 
8.7 
4.0 
4.8 
4.6 
6.0 


h.m. 
11  48 


960 


Tropic 
range. 


feet. 
0.6 
0.5 
0.5 
0.5 
0.6 
0.6 

0.7 
0.7 
0.6 
0.5 
0.5 
0.6 


0.4 
0.4 
0.6 
0.8 
0.4 
1.8 
1.7 


0.4 
0.4 
0.4 
0.4 
0.4 


0.4 


Predic- 
tions. 


Tropic 
LLW. 


'  Varia- 
tion of 
the  com- 
pass. 


1.7 
1.3 
1.4 


0.4 


0.4 


0.4 
0.4 
0.8 


0.8 
0.8 
0.8 


0.6 
0.4 


feet. 
8.0 
3.2 
8.4 
8.4 
4.4 
4.6 

5.6 
5.4 
8.6 
3.0 
2.5 
8.3 


1.2 
2.6 
1.8 
1.6 
2.4 
2.7 


2.6  I 


1.8 
1.6 
1.6 
1.8 
1.8 


2.1 


1.9 

1. 

1. 


1.9 


1.9 


1.6 
1.8 
1.4 


1.0 


1.2 


1.2 


3.0 
2.1 


feet. 
2.7 
3.0 
8.0 
8.1 
4.0 
4.0 

5.0 
4.8 
3.3 
2,8 
2.4 
8.0 


1.2 
2.5 
1.7 
1.6 
2.3 
2.5 
2.4 


1.4 
1.2 
1.3 
1.2 
1.4 


1.7 


1.8 
1.4 
1.6 


1.6 


1.6 


1.3 

1.4 
1.1 


0.8 


0.9 


0.9 


2.4 
1.7 


6.6 

7.0 

8.6 

4.8 

3.6 

5.2 

4.4 

8.0 

4.4 

5.8 

6.4 

7.1 

3.1 

1.6 

2.8 

3.1 

1.5 

2.6 

3.2 

1.6 

2.8 

3.1 

1.5 

2.6 

•2.7 

1.2 

2.2 

8.9 

2.5 

3.8 

4.3 

2.9 

4.4 

5.1 

4.0 

5.7 

4.9 

4.0 

5.5 

6.5 

6.8 

8.4 

EcuU. 

o 

13.5 
13.5 
13.6 
13.5 
13.6 
13.5 

18.5 
18.6 
18.6 
14.0 
14.0 
14.0 


15.6 
18.0 
19.0 
17.6 
11.6 
11.0 
10.6 


10.0 
10.0 
10.0 
9.5 
10.0 


10.0 


9.5 

9.5 

10.0 


9.5 


9.0 


8.5 
8.5 
7.0 


6.5 
6.0 
6.0 


7.5 
7.0 


4.0 
2.5 
2.5 
2.0 


5.0 
5.5 
5.5 


6.5 
6.5 
7.0 
7.0 
7.0 
6.0 
6.0 
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TABLE  3.— TIDAL  DIFFERENCES 


Geographic  position. 


a 

55 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 


11 
12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 
28 


24 
25 
26 
27 
28 
29 

80 
31 
82 
83 
84 


85 
86 
87 

38 
39 

40 
41 
42 
43 
44 
45 


46 
47 

48 
49 
50 


51 
52 
53 
54 
55 

56 
57 
58 
59 
60 
61 


Station. 


AUSTRALASIA— Continued. 


AUSTRALIA. 


yorih  Australia. 


Lati- 

Longitude. 

tude. 

Arc. 

Time. 

South. 


Turtle  Point,  Victoria  River 14  50 

Pearce  Point p  14  23 

Port  Keats 14  05 

Port  Patterson I  12  39 

Port  Darwin 1'4  23 


Adelaide  River  Entrance  . . 

Port  Essington 

LiveriMjol  River  Entrance.. 

Gape  wllberforce 

Sir  Edward  Pellew  Islands. 

(iueenaland. 


Klmberly 

Booby  Island,  Torres  Strait . . 

Cape  York,  Torres  Strait 

Murray  Islands,  Torres  Strait 

Cape  Sidmouth 

Cooktown 


Cairns  Harbor 

Townsville 

Bowen,  Port  Denison 

Mackay,  Pioneer  River 

Rockhampton,  Fitzroy  River 
Bundabeiv,  Burnett  River . . . 
Brisbane  Bar 


New  South  WaUi, 

Ballina 

Southhead,  Clarence  River. 

Port  Macquarie 

Crowdy  Head 

Port  Stephens 

Newcastle 


12  10 

11  11 

12  00 
11  54 
15  34 


17  27 
10  86 
10  43 

9  57 

18  24 

15  27 

16  55 

19  15 

20  01 
2109 

23  22 

24  45 
27  81 


28  52 

29  25 
31  25 

31  51 
82  45 

32  57 


SYDNEY 83  52 

Botany  Bay 33  59 

UlladuUa  Harbor {  36  22 

Montagu  Island 36  15 

Eden,  Twofold  Bay ]  37  05 


Victoria. 


Qabo  Island 

Entrance  to  Gippsland  lakes . 

Corner  Inlet 

Venus  Bay - 

Port  Western 


Sorrents  Back  Beach  (Ocean  Beach) 

Nepeai!  Point,  Port  Phillip 

Geeloni?,  Port  Phillip 

MsLBOURNE  (Williamstown) 

Warmambool  Harbor,  Lady  Bay... 
Portland  Bay 


Tasmania  and  Bass  Strait 


Currie  Harbor,  King  Island . 

Port  Dalrymple , 

Qoose  Island,  Banks  Strait . 

Hobart , 

Macquarie  Harbor , 


South  Australia. 


Port  Macdonnel 

Kingston 

Cape  Willoughby,  Kangaroo  I 

Port  Adelaide 

Port  Wakefield 


Port  Victoria,  Spencer  Gulf. 
Port  Wallaroo,  Spencer  Gulf 

Port  Pirie,  Spencer  Gulf 

Port  Augusta,  Spencer  Gulf . 

Coffin  Bay 

Port  Eyre .-... 


37  85 

37  48 

38  43 
38  41 
38  31 

38  22 
38  18 
38  07 

37  52 

38  23 
38  20 


39  57 

41  03 

40  19 

42  53 
42  12 


38  04 
36  50 
35  51 
34  51 
34  12 

34  30 
33  55 

33  06 
32  28 

34  26 
31  57 


East. 


129  14 
129  20 

129  37 

130  25 
180  37 


h.  m. 
8  :J7 


37 
38 
42 
42 


131  13 

8  45 

132  07 

8  48 

134  15 

8  57 

136  84 

906 

137  01 

908 

140  56 

9  24 

141  65 

9  28 

142  31 

930 

144  02 

9  36 

148  86 

9  34 

146  15 

9  41 

145  47 

146  50 

148  15 

149  16 

150  32 

152  18 

153  00 


153  33 
153  23 
152  56 
152  46 
152  13 
151  44 

151  12 
151  09 
150  31 
150  14 
149  55 


149  55 
148  32 
146  35 
145  46 
145  22 

144  46 
144  39 
144  26  H 
144  54 
142  26 
141  37 


143  51 

146  49 

147  48 
147  21 
145  13 


140  40 
139  51 
138  10 
138  80 
138  09 

187  28 

137  37 

138  00 
137  46 
135  22 
132  30 


9  43 

9  47 

9  63 

9  57 

10  02 

10  09 

10  12 


10  14 
10  14 
10  12 
10  11 
10  09 
10  07 

10  05 
10  05 
10  02 
10  01 
10  00 


10  00 
9  54 
9  46 
9  43 
9  41 

9  89 
9  39 
9  38 
9  40 
9  30 
9  26 


9  35 
9  47 
9  51 
9  49 
9  41 


9  23 
9  19 
9  13 
9  14 
9  13 

9  10 
9  10 
9  12 
9  11 
9  01 
8  50 


Standani  port  for 
reference. 


Tidal  differences. 


Time. 


HW. 


LW 


Height. 
HW. 


Ralic 
nf 

rancv^. 


LW 


Bombay 
Bombay 
Bombay 
Bombajr 
Bombay 


Bombay , 

Bombay .|. , 

Bomltay 

Bomba 
Nagasa 


li 


251 
251 
251 
251 
251 


Nagasaki . . 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 


Cape 
Cape 
Cape 
Cape 
Cape 
Cape 
Cape 


Horn 
Horn 
Horn 
Horn 
Horn 
Horn 
Horn 


Sydney. 
Sydney . 
Sydney . 
Sydney . 
Sydney . 
Sydney. 


Sydney.... 

Svdney 

Melbourne 
Melbourne 
Melbourne 


Melbourne 
Melbourne 
Melbourne 
Melbourne 
Melbourne 


Port  Adelaide 
Port  Adelaide 
Port  Adelaide 
Port  Adelaide 
Port  Adelaide 

Port  Adelaide 
Port  Adelaide 
Port  Adelaide 
Port  Adelaide 
Port  Adelaide 
Port  Adelaide 


Time  meridian, 
lSS°Easi. 


Mean  Lenv 
Water  Springr. 


h.    m. 


4 
4 

5 
7 


11 
26 
27 
26 


—  6  19 


h.    m. 

-  4  05 

-  4  26 

-  5  21 

-  7  23 

-  6  05 

-  5  69 

-  7  17 

-  5  08 

-  3  35 

-  1  08 

Time  meridian. 
I        ISCP  East. 


251 

-  604 

251 

-  7  22 

251 

-  5  14 

251 

-  8  41 

175 

-  1  04 

175 
131 
131 
131 
131 
181 

131 
131 
131 
131 
131 
131 
131 


223 
223 
223 
223 
228 
223 


Sydney 223 

Sydney 223 

Sydney ,  223 

Sydney |  223 

Sydney i  223 


223 
223 
227 
227 
227 


Melbourne 227 

Melbounie 227 

Melbourne 227 

Melbourne 227 

Melbourne !  227 

Melbourne 227 


227 
227 
227 
227 
227 


231 
231 
231 
231 
231 

231 
231 
231 
231 
231 
231 


+10  19 
-11  34 
+  9 
+  5 
+  5 
+ 


64 
88 
26 
02 


+ 

+ 
+ 

+ 
+ 
+ 
+ 


+ 
+ 


6  00 
6  01 
6  10 


01 
41 
04 
46 


0  07 
0  40 
07 
13 
35 
06 


0  00 
0  46 
0  23 
0  22 
0  86 


0 
0 
2 
2 
2 


01 
15 
12 
62 
09 


3  39 
3  61 
06 
00 
83 
36 


1  80 
8  32 
4  08 

6  39 

7  16 


+10  14 
-11  87 
+  9  51 
+  6 
+  6 


36 

24 


-  6  24 


+ 
+ 
+ 
+ 
+ 


+ 

+ 
+ 


6  26 
6  01 
10 
01 
41 
01 


6 
7 
7 
6 


6  39 


25 
42 
06 
14 
37 
18 


4 
4 
0 
0 
1 
1 


Time  meridian, 
lSS°EasL 


5  13 
5  09 
1  06 
0  00 

0  48 


+ 
+ 
+ 


2 
0 
2 


86 
30 
42 


8  16 


+ 
+ 
+ 


4 

6 


30 
16 


feet. 

'+  6.4 

+  10.4 

+  9.4 

i+  4.8 

;+  5.0 

+  4.S 
+  1.2 
+  0.4 

-  1.6 

-  1.1 


+ 
+ 

+ 
+ 
+ 
+ 


0.8 
2.6 
2.7 
4.3 
4.2 
0.4 


fref. 

+C.2 

+0.6 

+0.G 

0.0 

ao  ] 

0.0 
-0.4 
-0.4  I 
-0.6  I 

-o.s 


0.0 
+0.4 
+C.5 
+0.5 
+0.6 
+0.4 


0  00 
086 
023 
0  22 
0  36 


0  01 
0  16 
224 
304 
2  20 


+  1.0 
+  8.4 

+  3.6 
+10.7  I 
+  4.2  i 
+  8.5 

+  0.ri 


1.2 
0.2 
0.2 
0.6 
1.5 
0.0 


+ 
+ 


0.0 
+  2.6 
+  1.1 
+  1.0 
+  0.9 


44 
03 
12 
00 
44 
45 


I 


1  39 

3  41 

4  20 

6  51 

7  28 


+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 


+ 
+ 
+ 
+ 
+ 


5  17 

6  15 
1  07 

0  00 

1  00 


40 
82 
46 
27 
27 
20 


+ 
+ 


0.4 
1.1 
5.0 
4.2 
6.2 

5.0 
0.4 
1.0 
0.0 
0.8 
0.8 


0.8 
6.6 
5.8 
2.1 
0.8 


2.1 
2.0 
1.3 
0.0 
2.1 

2.2 
2.8 
0.7 
2.7 
1.7 
L7 


+0.1 
0.0 

0.0 
+0.2 
+0  1  ' 

0.0  I 
+0.1 


-0.2 
-0.3 
+0.2 
+0.2 
+0.2 

+0.2 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
+0.4 
+0.2 
+0.2 

0.0 


-0-4 
-0.4 
—0.2 
0.0 
+0.3 

—0.4 
-0.4 
+0.2 
+0.4 
-0.4 
-0.4 


1.72 
2.1J 

1.^ 
l.Il 

o.i«' 

0-^T 


L13 
1.50 
l..t 
l.»l 

0.9- 


+0.6 

i.«: 

+0.6 

1.& 

+0.6 

1.74 

+1.3 

S.24 

+0,6 

l.N> 

+0.5 

LH 

+0.2 

1.12 

-0.2 

O.ft^ 

0.0 

0.SO 

0.0 

U.9^ 

0.0 

l.I'^ 

1.42 
LOO 

l.l^' 
Lty 
1.30 

i.r 

1.24 


L> 

0.77 
3.7"* 
S.29 
4.47 

l,i9 
IJ^ 

l.(S' 
l.i7 

I  41 


1.47 

4.71 

1.41 


0.64 

ar- 

Lt» 
l.«i 

0-6I" 
0.57 
1.12 

1.5U 
0.7*2 
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Interval. 

Range  of  tid«. 

Tropic  diurnal 
inequality. 

1 
Diurnal  wave.  \ 

Mean  sea  level 
above  plane  of— j 

1 

• 

1 

1 

Varia- 
tion of 
tlie  com- 
pass. 

s 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW.  1 

5 

z 

HWl. 

LWI. 

HHWI. 

LLWI. 

val. 

■ 

i 

■ 

1 

Eatt. 

h.  TO. 

h.  m. 

h.  m. 

h.  fn. 

feet. 

fta. 

feet. 

Seei. 

feet. 

feet. 

^m. 

feet 

feet. 

feet. 

0 

1 

7  00 

0  48 

7  226 

0  476 

15.1 

18.6 

11.0 

25.8 

2.8 

7.1 

7.6 

9.8 

11.2 

2.5 

2 

6  45 

0  27. 

7056 

0266 

18.6 

28.0 

13.6 

29.9 

8.1 

7.9 

8.5 

11.5 

18.2 

2.5 

3 

5  45 

11  58 

6056 

11  57a 

17.7 

21.9 

12.9 

28.8 

8.1 

7.7 

8.8 

11.0 

12.6 

2.5 

4 

3  60 

10  00 

4  136 

959a 

18.5 

16.7 

9.9 

28.2 

2.7 

6.7 

7.2 

8.4 

10.2 

2.5 

6 

4  57 

11  18 

6206 

11  17a 

13.8 

17.0 

10.0 

28.6 

2.7 

6.8 

7.3 

8.5 

10.3 

2.5 

6 

5  15 

11  27 

5386 

11  26a 

18.6 

16.8 

9.9 

28.4 

2.7 

6.8 

7.8 

8.4 

10.2 

2.5 

7 

4  00 

10  12 

4266 

10  11a 

10.8 

12.7 

7.5 

18.8 

2.8 

5.9 

6.8 

6.4 

8.2 

2.5 

8 

6  17 

006 

6  446 

0  046 

9.7 

12.0 

7.1 

18.2 

2,8 

6.0 

6.1 

6.0 

•    7.6 

8.0 

9 

8  00 

1  48 

8  806 

1  476 

7.9 

9.8 

5.8 

15.3 

2.1 

8.1 

5.5 

4.9 

6.6 

8.5 

10 

7  16 

1  03 

7  526 

•      1  016 

6.4 

6.6 

4.0 

11.5 

1.7 

4.2 

4.6 

8.8 

4.8 

4.0 

11 

5  30 

11  42 

6026 

11416 

7.0 

8.7 

5.1 

14.0 

2.0 

4.8 

5.2 

4.4 

5.9 

5.0 

12 

4  20 

10  30 

4  156 

10  496 

6.8 

7.8 

4.7 

7.6 

2.1 

0.6 



2.1 

3.9 

8.4 

4.5 

13 

1  00 

7  10 

0556 

7  806 

6.4 

8.0 

4.7 

7.6 

2.1 

0.6 

2.2 

4.0 

8.5 

5.0 

U 

9  15 

300 

9  10a 

8  176 

8.0 

9.7 

5.9 

9.8 

2.8 

0.7 

2.4 

4.8 

4.4 

5.0 

15 

9  00 

2  47 

855a 

2  596 

7.8 

9.6 

6.8 

9.1 

2.8 

0.7 

2.4 

4.8 

4.3 

5.5 

16 

1 

9  44 

8  81 

9  44a 

8  ISa 

4.1 

5.5 

2.8 

4.7 

1.2 

0.1 

9  43 

1.2 

2.8 

2.1 

6.0 

17 

9  44 

3  31 

10  04a 

308a 

4.5 

6.4 

1.9 

6.0 

2.1 

1.6 

12  10 

2.6 

8.2 

2.9 

6.5 

l^ 

9  50 

3  38 

9  45a 

3  576 

7.1 

8.7 

5.8 

8.4 

2.2 

0.7 

2.8 

4.4 

8.9 

7.0 

19 

10  05 

3  53 

10  00a 

4  126 

7.8 

9.0 

5.4 

8.6 

2.2 

0.7 

2.8 

4.5 

4.0 

7.0 

•20 

11  00 

4  48 

10  56a 

5  016 

18.6 

16.8 

10.0 

15.8 

8.0 

0.9 

....•••• 

8.1 

8.4 

7.8 

•  7.5 

21 

11  45 

533 

11  40a 

5  506 

7.9 

9.7 

5.9 

9.2 

2.8 

0.7 

.*..•.«• 

2.4 

4.8 

4.0 

8.0 

-n 

9  15 

3  00 

9  10a 

3  196 

7.2 

8.9 

6.8 

8.5 

2.2 

0.7 



2.3 

4.4 

4.0 

8.5 

z\ 

10  00 

3  48 

10  06a 

8  22a 

4.7 

5.8 

8.8 

5.6 

1.9 

0.4 

10  46 

1.9 

2.9 

2.4 

9.0 

■24 

9  02 

807 

■    9  08a 

2  24a 

2.8 

2.8 

1.8 

8.1 

1.6 

0.2 

9  41 

1.6 

1,4 

1.2 

9.5 

■  A) 

8  15 

2  00 

8  07a 

2  276 

8.2 

4.0 

2.4 

4.0 

1.6 

0.4 

1.6 

2.0 

1.8 

9.5 

26 

9  00 

2  46 

858a 

8  126 

8.3 

4.1 

2.4 

4.2 

1.6 

0.5 

1.5 

2.0 

1.9 

9.5 

27 

9  05 

2  53 

8  59a 

8  166 

4.0 

4.9 

8.0 

4.9 

1.6 

0.5 

1.6 

2.4 

2.8 

9.5 

i  28 

8  15 

2  00 

809a 

2  236 

4.8 

6.8 

3.6 

6.9 

1.8 

0.6  1 

1.9 

2.9 

2.7 

9.5 

29 

8  42 

2  22 

8  d2a 

2  516 

8.4 

4.2 

2.5 

4.2 

1.6 

0.6 

7  07 

1.6 

2.1 

1.9 

9.5 

80 

H  46 

2  38 

8  87a 

3  006 

8.4 

4.2 

2.6 

4.3 

1.6 

0.5 

7  21 

1.5 

2.1 

1.9 

9.5 

31 

8  00 

1  57 

7  54a 

2  176 

6.7 

7.0 

4.2 

6.8 

2.0 

0.6  I 

2.0 

3.5 

8.2 

9.5 

32 

8  20 

2  07 

8  18a 

2  816 

4.4 

5.4 

8.3 

5.4 

1.7 

0.5 

1.8 

2.7 

2.6 

■  9.5 

:« 

8  20 

2  07 

8  18a 

2  816 

4.8 

6.8 

8.2 

5.3 

1.7 

0.5 

1.8 

2.6 

2.4 

10.0 

34 

8  05 

152 

7  69a 

2  156 

4.2 

6.2 

8.1 

5.2 

1.7 

0.5 

1.7 

2.6 

2.4 

9.5 

a=s 

8  40 

2  27 

8  34<i 

2  606 

4.0 

4.5 

■  8.4 

5.0 

1.7 

0.6 

1.6 

2.2 

2.1 

10.0 

3rt 

8  20 

2  07 

8  12a 

2  366 

2.6 

2.9 

2.2 

8.5 

1.4 

0.3 

1.3 

1.4 

1.4 

9.0 

37 

0  04 

6  16 

0  22a 

6  136 

6.4 

7.2 

5.5 

7.8 

0.4 

2.0 

2.0 

8.6 

3.3 

8.5 

;is 

11  46 

533 

12  066 

5  306 

5.6 

6.8 

4.8 

6.9 

0.4 

1.8 

1.9 

8.2 

8.7 

8.0 

39 

0  02 

6  15 

0  19a 

6  1*26 

7.6 

8.5 

6.5 

9.1 

0.4 

2.2 

2.2 

4.2 

4.9 

8.0 

40 

10  55 

8  49 

11  186 

8  466 

6.5 

7.8 

6.7 

7.7 

0.4 

2.0 

2.0 

8.6 

4.2 

8.0 

41 

10  43 

4  30 

11  116 

4  266 

2.2 

2.5 

1.9 

8.0 

0.2 

1.2 

1.1 

1.2 

1.7 

8.0 

1-^- 

2  02 

8  20 

229a 

8  166 

2.7 

3.0 

2.8 

8.6 

0.2 

1.3 

1.3 

1.5 

2.0 

7.5 

1  4;? 

2  10 

8  34 

8  02a 

8  176 

1.7 

2.0 

1.6 

2.5 

0.8 

1.0 

746 

1.2 

1.0 

1.4 

8.0 

44 

0  27 

6  40 

0  57a 

6  356 

2.5 

2.8 

2.2 

8.8 

0.2 

1.2 

1.3 

1.4 

1.8 

7.0 

4:> 

0  20 

6  85 

0  48a 

6  316 

2.4 

2.7 

2.1 

8.2 

0.2 

1.2 

■ 

1.2 

1.4 

1.8 

6.5 

46 

* 

0  35 

660 

1  05a 

6456 

2.5 

2.8 

2.2 

8.8 

0.2 

1.2 

1.8 

1.4 

1.8 

7.5 

47 

11  10 

5  00 

11  256 

4  586 

8.0 

9.0 

6.9 

9.5 

0.4 

2.2 

2.2 

.4.5 

5.1 

9.0 

!  ^^ 

10  38 

4  26 

10  656 

4  226 

7.2 

8.1 

6.2 

8.7 

0.4 

2.1 

2.1 

4.0 

4.6 

9.0 

49 

8  05 

1  52 

8  286 

1  486 

8.7 

4.2 

8.2 

4.7 

0.3 

1.5 

1.5 

2.1 

2.6 

9.5 

50 

7  20 

1  07 

7  486 

1  086 

2.4 

2.7 

2.1 

8.2 

0.2 

1.2 

1.2 

1.4 

1.8 

8.6 

51 

11  25 

5  14 

11  116 

6  06a 

2.8 

3.9 

0.6 

8.7- 

2.1 

0.6 

2.2 

2.0 

1.6 

6.0 

52 

11  25 

5  12 

11  116 

6  03a 

2.9 

4.0 

0.6 

8.8 

2.2 

0.6 

2.2 

2.0 

1.6 

6.0 

53 

2  58 

9  14 

2  45a 

10  Ola 

8.4 

4.7 

0.7 

4.4 

2.8 

0.7 

2.4 

2,4 

1.8 

6.0 

54 

4  04 

10  22 

853a 

11  08a 

4.5 

6.3 

0.9 

5.6 

2.7 

0.8 

2  53 

2.8 

8.2 

2.4 

5.0 

55 

4  51 

9  21 

4  42a 

9  56a 

6.3 

8.8 

1.8 

7.6 

8.2 

0.9 

3.3 

4.4 

8.8 

6.0 

56 

125 

7  38 

1  11a 

8  31a 

2.7 

8.8 

0.5 

3.5 

2.1 

0.6 

2.2 

1.9 

1.5 

5.0 

57 

4  30 

10  50 

4  15a 

11  45a 

2.6 

8.(i 

0.5 

8.4 

2.0 

0.6 

2.1 

1.8 

1.4 

5.0 

5s 

6  44 

0  41 

6  34a 

1  206 

5.0 

7.1 

1.0 

6.2 

2.9 

0.8 

3.0 

8.6 

2.7 

5.0  ' 

59 

7  16 

0  21 

7  07a 

0  566 

6.8 

9.4 

1.4 

8.1 

8.3 

1.0 

3.4 

4.7 

8.6 

5.0  : 

60 

11  46 

5  42 

11  836 

6  306 

3.2 

4.5 

0.6 

4.1 

2.3 

0.7 

2.4 

2.2 

1.7 

4.0 

61 

10  49 

4  37 

10  366 

5  -250 

3.2 

4.5 

0.6 

4.1 

2.3 

0.7 

2.4 

2.2 

1.7  1 

3.0 

3082»)— 05- 


-27 
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TABLE  3.— TIDAL  DIFFERENCES 


Geographic  podition. 


Standard  port  for 
reference. 


S 

z  ■ 


1 

2 
8 
4 
5 
6 
7 


8 

9 

10 

11 

12 


13 
14 
15 
16 
17 


18 
19 
20 
21 
22 

23 
24 
25 
26 
27 


28 
29 
30 
31 
32 
33 


Station. 


Lati-  ! 
tude.  ! 


AUSTRALASIA— Continued. 

AUSTRALIA— continued. 

Western  Atistralta. 

Princess  Royal  Har.,  K.  Geo.  Sd  . . 

Albany,  King  George  Sound 

Freemanth\  Swan  River  Entrance 

Champion  Bay 

Port  Walcott 

Collier  Bay 

Cambridge  Bay 

ASIA  (South  Coast). 

INDIA. 

Bay  t}f  Jinigal,  ecul  coast. 


Mewul 12  26 

Reef  Island,  Tavoy  River  Entr 13  36 

Y<4,Y4  River 15  15 

Amherst,  Moulmein  River ;  16  05 

Moulmein,  Moulmein  River '  16  29 


Longitude. 


Arc.     Time. 


Name. 


South. 

o      / 

35  (i8 
35  01 
32  03 
28  47 
20  39 
16  23 
15  00 


EaM. 


I 


118  00 
117  M 
115  45 
114  35 
117  13 
124  25 
128  10 


North. 


Elephant  Point,  Rangoon  River. 

Rangoon.  Rangoon  River 

Basseln  River  Entrance 

Akvab 

Chittagong 


16  80 
16  46 
16  00 
20  08 
22  20 


Bay  of  Bengal,  xcett  coast. 


Dublat.  Hoogly  River 

Diamond  Harbor.  Hoogly  River 

Calct^tta  (Kidderpore),  Hoogly  R. 

False  Point 

Vizagapatam 


I 


Coeanada 

Madras 

Xegapatam 

Pamban  Pa-ns,  RAmesvaram  Island. 
Tuticorin 


Bay  of  Bengal  Islands., 

Trincomalee.  Ceylon 

Point  de  Giille.  Ceylon 

CoLOM  BO.  C'ey Ion 

Port  Blair,  Andaman  Islands 

Port  Cornwallis,  Andaman  Islsnds. 
Nankauri  Harbor,  Nlcobar  Islands. 


16  56 

13  06 

10  46 

9  16 

8  48 


8  S3 
6  02 
6  56 
11  41 
18  19 
8  03 


34 
35 
36 
37 
38 


Arabian  Sea,  east  coast  ■ 

I 

Quilon I    8  54 

9  58 

11  10 

12  52 
14  48 


Cochin 
Beypore . . . 
Mangalore. 
KArwftr.... 


39  Goa.  or  MormugOa 

40  !  Bombay.  Apollo  Bandar 

41  BhA  vnagar 

42  Port  Albert  Victor  (KAthiwadar)' 


43 
44 
45 
46 


47 

48 
49 
50 
51 
62 


Okha  Point  and  Bet  Harbor... 
XavAnAr  Point.  Gulf  of  Cutch . 
Hansthal  Point,  Gulf  of  Cutch 
Karachi 


Arabian  Sea  Islands. 

Suadiva  Atoll,  Maldive  Islands  .... 

S.  MaU'-  Atoll.  Maldive  Islands 

Malcolm  Atoll,  Maldive  Inlands 

Minikoi  Light 

Kiltan  iHltind,  Laccadive  Islands  .. 
Cherbaniani  Reef,  Laccadive  Ids  .. 

bahchistan. 


15  25 
18  55 

21  48 
20  58  I 

22  28 
22 -44  ; 
22  56 
24  48 


0 

4 


34 
05 
6  17 
8  16 

11  29 

12  20 


53  Sunmi vani  Harbor 25  25 

54  G  wadar  Bay 25  10 


98  36 

96  13 

97  53 
97  84 
97  37 

96  18 
96  10 
94,20 
92  54 
91  50 


21  38 

88  06 

22  11 

88  12 

22  83 

88  19 

20  23 

86  47 

17  41 

83  17 

82  15 
80  18 
79  51 
79  09 
78  09 


81  13 
80  13 
79  51 

92  45 

93  00 
93  80 


76  87 
76  16 
76  48 
74  50 
74  06 

78  48 
72  50 
72  09 
71  33 

69  05 

69  43 

70  21 
66  58 


73  27 
73  30 

72  33 

73  01 
73  00 
71  52 


66  :Vi 
62  20 


m. 
52 
52 
43 

as 

49 

18 
33 


Batavia 
Batavia 
Batavia 
Batavia 
Bombay 
Bombay 


6  34 
6  33 
6  32 


6 
6 


80 
30 


6  25 
6  25 
6  17 
6  12 
6  07 


5  52 
5  .53 
5  53 


5 
5 


47 
83 


5 
5 


29 
21 
5  19 
5  17 
5  18 


625 
6  21 
6  19 
6  11 


Rangoon 
Rangoon 
Rangoon 
Rangoon 
Calcutta. 

Rangoon 
Rangoon 
Rangoon 
Calcutta. 
Calcutta . 


Calcutta . 
Calcutta. 
Calcutta . 
Madras.. 
Madras . , 


Madras.. 
Madras . . 
Madras.. 
Colombo. 
Colombo. 


Colombo. 

Colombo. 

Colombo. 

St.  Johns 
6  12  I  St.  Johns 
6  14     St.  Johns 


I 


5  06 


5 
5 
4 
4 


06 
03 
59 
56 


Yokohama 
Yokohatim 
Yokohama 
Yokohama 
Karachi . . . 


4  55 
4  51 
4  49 
4  46 

4  36 
4  39 
4  41 

4  28 


4 
4 
4 
4 
4 
4 


54 
54 
.V) 
52 
52 
47 


Karachi . . 
Bombay . . 
Shanghai . 
Karachi . , 


4  »» 
4  09 


Bombay 
Bombay 
Bombay 
Karachi 


Karachi 
Karachi 
Karachi 
Karachi 
Karachi 
Karachi 


Karachi 
Karachi 


Page.  ■ 


199 
199 
199 
199 
251 
251 


Bombay 2.51 


235 
235 
235 
235 
239 

285 
2&5 
236 
289 
239 


239 
289 
239 
243 
243 

243 
243 
248 
247 
247 


247 

247 

247 

47 

47 

47 


171 
171 
171 
171 
266 


Tidal  dilferencoi. 


Time. 


HW. 


L\V. 


Height. 


HW.      L\V. 


RaTi> 

of 
raT;i:«. 


Time  meridian, 
ItcP  East. 


Afean  Lotr 
Water  Springs. 


h.  m. 
+12  52 
+  12  80 
+  11  16 
+  10  29 
+  0  09 
-  0  04 
+  8  24 


h.  m. 


+  12 
+  11 

-m 


+ 
+ 

+ 


62 
15 
48 
44 
07 
13 
27 


ffft. 

-  0.1 
+  0.3 

-  0.2  • 
+  0.7 
+  5.6 
+20.7  I 
-k-10.2  1 


-0..5 
-0.5 
+0.4 
+0.5 
O.O 
-M.7 
-0.6 


Local  time. 


+  6  14. 
+  6  24 
+  7  19 
+10  11 
+  1  52 

-  0  57 
0  00 

-  1  21 

-  4  00 

-  0  12 


+  6  28 
+  638 
+  683 
+10  07 

+  1  08 

-  1  04 
000 

-  1  12 

-  6  18 

-  1  44 


1.4 
0.7 
1.4 
+  2.4 
+  1.0 


+ 


+  1.5 
0.0 
+  2.2  I 
—  2.5  ' 
+  2.3 


I 


-3  411-646    +3.0 


+ 
+ 


2  17 
000 
046 
0  13 


0 
0 
0 
0 


07 
00 
02 
10 


+ 
+ 


+ 


+  0  a5 


-  6  02 
+  0  15 

000 

-  9  68 

-  9  43 
-10  28 


4  89 

5  49 
600 

6  31 
0  19 


3 
0 
0 
0 

0 
0 
0 
0 
0 


22 
00 
83 
08 

09 
00 
11 
11 
04 


+ 
+ 


+-1.2 
-0.9 
+1.2 
+  1.4 
-^0,4 

-t-l.l 

0.0 

-rL2 

-0.1   , 
+0.7  ' 


+0,h 


I 


265  +  0  19 
261  i  0  00 
183  I  +  4  22 
265  '+  4  11 

251  +0  39 

251  +  1  45 

251  +2  23 

265  0  00 


+ 
+ 


6  03 

-  020 

OUO 

9  66 

■  9  46 

-10  31 


4  46 
656 
6  02 
6  33 
0  12 

0  11 
0  00 
8  19 
3  44 


0.0 
0.1 
0.0 
2.4 
4.3 
4.1 


-  2.2 
-2.6 

-  2.0 
+  l.S 

-  2.0 

-1.8 
0.0 

+18.8 
+  L8 


0.0 
-rO.l 

0.0 
+0.6 
-t-0.9 
+0.9 


—0.8 
-0.8 
-0.6 
-0,3 
—0.2 

-0-2* 

ao 

+S.0 
I   +0.6 


265 
266 
255 
255 
255 
255 


2.S5 
255 


+ 
+ 
+ 
+ 
+ 


300 
280 
006 
1  12 
0  06 
025 


-  1  24 

-  0  58 


0.:- 
u.  •< 

l.iC 

i.N. 

.>. .. 


i   'Jo 

i.-j" 


1  -t 


4.6 

+  1.2  1 

1  4. 

0.0 

0.0 

l.'»' 

3.2 

+0.4 

2.  Jl'i 

1.1 

+0.1 

7.44 

1.1 

0.0 

L4« 

0.0 

0.0 

l.CC 

1.0 

-0.2 

OLr> 

0.0 

0.0 

HO 

0.8 

+0.2 

l.-=k. 

l.H 

l.l«' 
1  '> 


+ 

0  81 

0.9 

-as 

+ 

1  56 

+ 

3.9 

-0.3 

+ 

8  12 

+  6.2 

-0.4 

000 

O.O 

0.0 

+ 

2  56 

3.0 

-0.4  i 

+ 

2  26 

—■• 

3.9 

-0.5 

+ 

0  01 

— 

4.0 

-0.4   , 

+ 

1  16 

— 

4.2 

-0.6  ' 

+ 

0  01 

— 

0.8 

0.0 

^^ 

0  29 

""*" 

LO 

0.0 

1  23 

+ 

0.7 

+0.1 

^^ 

0  62 

+ 

0.6 

+0.2 

0  74 
0.«' 

u.  '*' 

1  ^^ 

o.t; 

s.r- 
1 .:: 

1.4* 
1  tV. 

l.if 


0..'4 


J  1« 
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■ 

Interval. 

M< 

Range  of  tide. 

Great 
tropic 

(Gc). 

Tropic  i 
inequ 

diurnal  1 
allty.     ! 

LWQ. 

Diurna 

Tropic 
HW 

inter- 
val. 

1 
I  wave. 

Tropic 
range. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Ban 

Spring 
(Sg). 

1 

1 
Neap 

HWQ. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

(Mn). 

(Np). 

Wett.    1 

1 

rii  431 

h.  m. 

[5  181 

A.     fTl. 

10  176 
9  5r>6 
8  326 

7  406 
11626 

11  616 

8  266 

h,    m. 
8  11a 
6  84a 
6  58a 

4  49a 

5  09a 

6  19a 
1  49a 

feet. 
[0.61 

feet. 
ro.91 

feet. 
[0.2] 

feet. 

2.2 

2.6 

2,1 

8,0 

24.2 

41.7 

29.6 

feet 

feet. 

A.  tn. 
21  67 

feet. 
2.1 
2.6 
2.1 
3.0 
7.4 
10.4 
8.5 

feel. 
1.1 
1.8 
1.0 
1.5 
8.8 
17.2 
11.4 

feet 

1.0 

1.3 

1.1 

1.5 

10.6 

18.7 

13.1 

o 

4.0 

4.0 

4.0 

3.0 

0.0 

2.0E. 

2.5E. 

1    2 

10  53" 

10  16 
8  50] 
1  30 

11  35 
806 

4  40 
8  43 
2  30 

] 

0.5 
0.4 
0.6 
4.3 
J7.8 
L8.4 

1 

t 

4 

1.2 
0.7 
1.6] 
7.6 
M.8 

a.  7 

0.1 

0.0 

0.1 

10.4 

20.8 

18.4 

'    3 

20  13 

4 

• 

5 
6 
7 

^5  10' 
5  20 
1  50 

2.8 
8,8 
8.1 

6.9 
9.6 

7.7 

Eaat. 

8  '     10  40 

9  10  50 
10       11  45 

1  11         2  12 
12         3  07 

4  10 

420 

5  15 
8  49 

10  49 

10  84a 

10  48a 

11  89a 
2  066 
806a 

4  186 

4  296 

5  236 
8  576 

11  Ola 

18.0 
11.2 
18.0 
18.9 
8.6 

18.0 
16.6 
18.1 
19.2 
11.7 

6.9 
5.9 
6.9 
7.4 
6.0 

12.2 
10.4 
12.2 
13.0 
8.3 

1.6 
1.5 
1.6 
1.6 
1.4 

1.8 
1.2 
1.8 
1.4 
0.3 

3  11 

2.0 
1.9 
2.0 
2.1 
1.4 

9.0 
7.8 
9.0 
9.6 
6.8 

6.0 
6.2 
6.0 
6.6 
4.1 

8.0 
8.0 
3.0 
3.0 
8.0 

,13         3  29 

14  4  26 

15  3  05 

16  9  40 

17  1  02 

10  08 

11  07 
955 
828 

766 

822a 
4  20a 
800a 
9  466 
1  02a 

10  11a 

11  15a 
10  03a 

8  136 
7  446 

18.2 

12.8 

18.7 

6.6 

9.6 

18.1 
15,5 
18.7 
7.6 
18.1 

7.3 
9.3 
7.8 
8.0 
5.6 

12.7 

12.8 

13.9 

5.6 

9.8 

1.7 
1.7 
1.7 
1.2 
1.8 

1.4 
1.3 
1.1 
0.5 
0.2 

0  61 
207 

"28'i9* 

1  12 

2.2 
2.0 
2.1 
1.3 
1.8 

9.0 
7.7 
9.4 
8.8 
6.6 

6.3 
6.3 
6.6 
2,7 
4.6 

8,0 
3.0 
8.0 
8.0 
8.0 

1« 
19 
1  20 
•21 
22 

9  58 

11  22 

1  14 

9  21 

8  48 

854 
6  18 
940 
800 
284 

10  016 

11236 

1  18a 

9  276 

8586 

3  466 
6  10a 
9  61a 
2  466 
2  166 

10.1 

11.4 

8.0 

4.9 

8.2 

14,1 

15.9 

10.2 

6.8 

4.4 

6.1 
5.9 
5.2 
2.6 
1.8 

9.6 
10.5 
7.6 
6.1 
3.5 

1.8 
1.4 
1.2 
1.1 
0.9 

0.6 
0.3 
0.2 
0.5 
0.5 

28  36 
12  19 
286 
23  13 
28  03 

1.4 
1.6 
1.2 
1.2 
1.0 

7.0 
8.0 
6.1 
8.4 
2.2 

4.6 
6.1 
3.6 
2.6 
1.7 

3.0 
8.0 
8.0 
8.0 
2.0 

23 
24 
2i 

2r. 

l27 

8  42 
8  35 
8  37 
1  37 
1  52 

285 
226 
2  37 
7  86 
7  51 

8  626 
8  466 
8  496 
1  53a 
205a 

2  186 
2  066 
2  146 

6  546 

7  166 

8.8. 

2.2 

1.6 

1.4 

2.1 

4.6 
8.1 
2.1 
2.0 
8.0 

1.9 
1.2 
0.9 
0.5 
0.8 

8.6 
2.6 
1.8 
1.6 
2.4 

0.9 
0.7 
0.6 
0.8 
1.0 

0.6 
0.4 
0.3 
0.8 
0.4 

22  69 

22  53 

22  58 

807 

1.0 
0.8 
0.6 
0.8 
1.1 

2.2 
1.6 
1.0 
1.0 
1.6 

1.6 
1.2 
0.9 
0.7 
1.1 

2.0 
1.0 
1.0 
0.6 
0.5 

1 

2ft 
29 
30 
31 
'32 
33 

8  10 
2  02 
1  47 

9  40 
9  50 
9  05 

1  44 
8  07 

7  47 

8  27 
387 

2  62 

8266 
2  11a 
1  68^1 
9386 
9  496 
9046 

1  016 
7  416 

7  196 

8  46a 
8  52a 
8  07a 

1.4 
1.2 
1.4 
4.4 
6.0 
5.8 

2,0 
1.9 
2,0 
6.3 
8.6 
8.8 

0.6 
0.4 
0.5 
2.1 
2.9 
2.8 

1.7 
1.2 
1.8 
4.6 
6.3 
6.1 

0.8 
0.4 
0.6 
1.1 
1.3 
1.3 

0.3 
0.2 
0.3 
0.2 
0.2 
0.2 

"'3'i9" 

8  15 

21  33 

0.9 
0.4 
0.7 
1.1 
1.8 
1.3 

1.0 
1.0 
1.0 
8.2 
4.8 
4.2 

0.8 
0.6 
0.8 
2.0 
2.H 
2.7 

1.0 
0.5 
0.5 
2.5 
2.5 
2.0 

34 

35 

36 

'  37 

3b 

0  18 
11  33 
11  21 
10  50 
10  84 

6  16 
506 
4  59 
4  28 
4  11 

1  19a 
12  896 
12  206 
11  286 
11  246 

6  586 
4  446 
4  416 
4  166 
4  006 

2.0 
1.6 
2.1 
5.1 
3.8 

2.6 
2.1 
2.7 
6.5 
5.0 

1.3 
1.0 
1.4 
3.4 
2.4 

3.2 
2.7 
8.4 
7.1 
6.4 

0.7 
0.6 
0.7 
1,1 
0.7 

1.9 
1.7 
2.0 
8.1 
8.0 

*"'3"44" 
8  42 

"sis" 

2,1 
1.9 
2.1 
3.4 
8.1 

2.2 
1.0 
1.4 
8.2 
2.6 

1.9 
1.6 
2.0 
4.0 
8.2 

0.5 
0.5 
0.5 
0.5 
0.5 

39 

40 
41 
42 

10  34 

11  27 
4  27 
2  01 

4  10 

607 

11  18 

7  48 

11  246 

11  686 

4  88a 

2  27a 

4  016 

4  646 

11  01ft 

7  09?> 

4.0 

8.8 

23.0 

6.8 

6.2 
11.9 
29.8 

9.6 

2,6 

4.9 

15.1 

8.7 

5.5 
11.0 
26.6 

9.3 

0.7 
2.1 
6.3 
8.7 

3.1 
3.8 
2.3 
2.9 

3  17 
8  12 
6  57 

4  31 

3.2 
4.2 
6.7 

4.8 

2.6 

6.0 

14.9 

4.8 

8.4 

6.9 

11.9 

4.6 

0.5 
1.0 
1.0 
1.0 

43 
44 

45 
46 

1 

12  05 

0  46 

1  24 
10  14 

689 

7  04 

8  20 
368 

12  886 
1  02a 
1  41a 

11  006 

5256 
6  516 
8  066 
3  606 

8^2 
13.0 
14.6 

5.6 

10.8 

15.5 

16.8 

7.4 

6.2 

9.8 

11.6 

8.5 

10.6 

15.4 

16.5 

7.5 

2.0 
2.8 
2.6 
0.8 

8.8 
3.6 
8.4 
4.0 

> 

3  46 

,4  24 

5  20 

8  11 

4.3 
4.6 
4.6 
4.0 

5.4 
7.8 
8.4 
3.7 

5.7 
7.9 
8.6 
4.4 

1.0 
1.0 
1.0 
1.0 

Weet. 

!  48 

'  49 

,  50 

51 

52 

050 
0  20 

10  20 

11  27 
10  20 

950 

6  65 
6  25 
4  00 
6  15 
4  00 
880 

1  84a 
1  10a 

11  126 

12  226 
10  646 
10  266 

6  366 
6  046 

3  386 

4  516 
3  466 
3  156 

2,9 
2.2 
2.1 
1.9 

4.8 
4.7 

3.8 
2.9 
2.7 
2.5 
6.3 
6.2 

1.8 
1.4 
1.3 
1.2 
3.0 
2.9 

4.3 
3.4 
3.3 
8.0 
6.5 
6.5 

1.0 
0.8 
0.8 
0.8 
1.2 
1.2 

2.1 
1.8 
1.8 
1.7 
2.6 
2.6 

"sso" 

2.6 
2.2 
•     2.2 
2.1 
8.3 
8.8 

1.9 
1.4 
1.4 
1.2 
3.2 
8.1 

2.4 
1.9 
1.8 
1.7 
3.5 
8.4 

1.0 
0.5 
0.5 
0.0 
0.0 
0.0 

East. 

53 

850 
920 

286 
805 

9866 
10  086 

2  806 
2  696 

6.2 
6.1 

8.1 
8.1 

3.8 
3.7 

8.2 
8.3 

0.8 
0.7 

4.1 
4.6 

» 

4.2 
4.5 

4.0 
4.0 

1 

4.8 
5.0 

1.0 
1.0 

420 


TABLE  3.— TIDAL.  DIFFERENCES 


n 


1 

2 
3 
4 
5 


6 
7 
8 


9 
10 
11 
12 
13 


14 
16 
16 
17 
18 


19 
20 
21 
22 
23 
24 
25 


2<> 
27 
28 
29 
30 


31 
32 
33 
34 
35 


I 


36 
37 

38 
39 
40 


41 
42 
43 
44 
4.'S 
46 


Station. 


ASIA  (SoTTTH  CoAflT)— Continued. 

PBB8IA. 

Jashak  Bay 

Kishm 

Jezlrat  Kaia , 

Bushlre 

Euphrates  River  Entrance , 

ARABIA. 

Persian  Quif. 

Kuweit 

Menama,  Bahrein  Harbor 

Maskat  (Muscat) , 

(MercoaM, 

Ras-al-Hadd , 

Masira  Island 

Merbat 

MakalU 

ADEN , 

Red  Sea,  eoM  coatt. 

Mocha  or  Mokha , 

Lohelya 

Jidda 

HaMianl  Island , 

Akabah , 

AFRICA  (East  Coast). 

EGYPT,  ABYSSINIA,  ETC. 

Red  Sea,  vtest  coatt. 

Suez , 

Zafarana  Light 

RasGharlb 

Brothers  Lslands 

Suakin 

Massauaor  Mossowah 

Perim  Island,  Bab  el  Mandeb  Str. . 

SOMALILAND. 


Zeila 

Cape  Guardafui  or  Ras  Aslr 

SoKotm  Lsland 

Warsheik  Road 

Brava 


ZANZIBAR. 


Juba 

Port  Durnford 

Malindi  

Zanzibar 

Lindi  River  Entrance 


MOZAMBIQUE. 


Cape  Delgado 

Mozambique  Harbor 

Zambezi  Ki ver  Entrance 

Innamban  River  Entrance.. 
Engli<9h  River,  Delagoa  Bay. 


Oeogiaphic  position. 


I    Longitude. 


Lati- 
tude. 


North. 

O     f 

25  40 

26  66 
26  82 
29  00 
29  51 


ISLANDH  IN  THE   INDIAN  OCEAN 

Madagascar. 

Diego  Suarez  Bay 

Port  Choiseul,  Antongil  Bay 

Tamatave 

Fort  Dauphin 

St.  Augustine  Bay 

Bembatooka  Bay 


29  24 
26  16 
28  87 


22  34 
20  28 
17  00 
14  82 
12  47 


18  19 
15  45 
21  28 
25  00 
29  80 


29  56 
29  06 
28  21 
2()  19 
19  06 
15  37 
12  38 


11  24 

11  53 

12  40 

2  8ii 
1  08 

0  14 

1  VA 

3  07 
6  09 

10  00 


10  41 
14  58 
18  47 
23  45 
25  59 


12  15 
15  29 
IS  08 
25  01 
23  84 
15  .'Ht 


Arc.  I  Time. 


Eatt. 


57  60 
56  15 
68  54 
50  62 
48  45 


47  58 
60  89 
58  85 


59  50 
58  57 
54  41 
49  06 
44  59 


48  12 
42  40 
39  08 
87  00 
85  00 


32  33 
32  40 

38  06 
&1  51 
37  19 

39  27 
43  24 


43  -in 
51  15 
53  55 
46  11 

44  04 


42  38 
41  55 
40  11 
39  11 
39  44 


40  39 
40  44 
36  30 
35  32 
32  36 


49  80 
49  50 
49  26 
47  01 
43  46 
46  21 


h,  tn. 
8  51 
8  45 
8  36 
823 
8  15 


8  12 
8  28 
8  54 


3 
3 
3 
3 


69 
56 
39 
16 


8  00 


2  53 
2  51 
2  37 
2  28 
2  20 


2  10 
2  11 
2  12 
2  19 
2  29 
2  38 


Standard  port  for 
reference. 


Name. 


Karachi . . 
Karachi.. 
Hongkong 
Hongkong 
Hongkong 


Hongkong 
Hongkong 
Karachi . . 

Karachi . . 
Karachi . . 

Aden 

Aden 

Aden 

Aden 

Aden 

Aden 

Aden 

Aden 


Aden 
Aden 
Aden 
Aden 
Aden 
Aden 


Page. 


255 
256 
191 
191 
191 


191 
191 
265 


255 
255 
259 
260 
269 


259 
259 
259 
259 
250 


2  54     Aden 


2  54 

3  '25 


3 
3 
2 


36 
05 

56. 


2  51 
2  48 
2  41 
2  37 
2  39 


2  43 
2  43 
2  26 
2  22 
10 


Aden 
Aden 
Aden 
Aden 
Aden 


Aden 
Aden 
Aden 
Aden 
Aden 


2 


3  18 
3  19 
3  18 
3  08 

2  55 

3  05 


Calcutta. 
Calcutta. 
Calcutta. 
Calcutta . 
Calcutta. 


('alfutta 

Calcutta 
Calcutta 
Calcutta 
Calcutta 
('alcutta 


239 
239 
239 
239 
239 
239 


Tidal  differences. 
Time.  Height 


HW. 


LW.       HW. 


Local  time. 


h,  tn. 
■  068 


269 
259 
259 
'259 
259 
259 
'259 


269 
259 
2iVJ 
259 
269 


259 
259  I 
'259  i 
'259 
259 


239 
239 
239 
289 
'239 


87 
45 
08 
06 


+  8  16 
--  4  00 
-048 


+ 
+ 


0 
0 

1 

0 
0 


58 
28 
01 
81 
00 


+  8  57 
+  6  52 
+  8  08 
+10  23 
-10  12 


-  9  26 
-  9  81 

-  9  36 
+  11  18 
+  6  48 
+  5'23 
+  0  02 


0  18 

1  49 
0  44 
3  28 
3  33 


3 
3 


31 
18 
8  47 
3  42 
8  52 


+ 
+ 
+ 
+ 
+ 


2  51 
2  52 
8  08 
8  23 
4  03 


+ 

+ 
+ 
+ 
+ 
+ 


2 
2 
2 


16 
51 


8  07 


82 
07 


h,  m. 

-  052 

-  0  88 

-  8  83 

-  1  85 

-  8  18 


+  8  80 
-  8  48 
-087 


+ 
+ 


0  64 
026 

1  00 
029 
0  00 


+  356 
+  6  60 
+  806 
+10  21 
-10  18 


-  9  28 

-  9  32 
~  9  37 
+11 
+  6 
+  5 
f  0 


17 
46 
21 
01 


+ 
+ 
+ 
+ 
+ 


0  19 

1  51 
0  21 
3  30 
3  35 


3  38 
3  20 
3  48 
8  44 
853 


037 
038 

0  54 

1  09 
149 


+ 
+ 
+ 
+ 
+ 


002 
022 
087 
068 
2  18 
1  54 


LW. 


Mean  Low 
Water  Sprbiffa, 


feel. 

+0.4 

+8.8 

+1.6 

-2.0 

+4.2 


+8.2 

+L4 
-1.1 


+1.4 
+2.0 
+1.9 
+1.7 
0.0 


-0.4 
-1-7 
-2.4 
-1.4 
-0.8 


+1.7 
+0.6 
-2,8 
-2.4 
-2.8 
-0.7 
+2.0 


+8.1 
+  1.0 
+2.4 
+2-6 

+2.4 


feet 

+0.2 

+0.6 

-0.4 

-0.8 

-a  2 


Ratio 
of 


+3.6 
+6.0 
+6.3 

+8.4 
+5.2 

+0.4 
+0.8 
+2.4 
+0.2 
+L0 

-8.7 
4.8 
-8.0 
-5.1 
-0.8 
0.0 

+0.3 
+0.2 
-0.4 
-0.4 
-0,4 
-0.1 
+0.4 


+0.5 
+0.2 
+0.4 
+0.4 
+0.4 


+0L6 
+0.8 
+0-9 
+1.2 
+0.8 


( 


+0.6 
+0.8 
+1.0 
+0.6 

+0.8 


-0.1 
-0.2 
0.0 
-O.S 
+0.4 
+0.6 


1,06 
1.5T 

i.a^ 

2. 31 


-0.2 
-0.4 
-0.1 

2.CtJ 
1.67 

+0.2 

+a4 

+0.3 

+0.» 

0.0 

1.21 
1.30 
1.44 

1.^ 
1.00 

0-0 
-0.3 
-0.4 
-0.2 

0.0 

as 

as: 

(141 
0.t4 

O.su 

l.» 

l.U 
0.*> 
0.41 
0..* 

1.46 


i.n 

1.J4 
1.  Vi 
IS* 
lA^ 


2.4i) 
2.4:) 
2.* 
2.54 


1.0. 

i.> 

0* 
l.(E 


0.55 
a44 

0,*J 
O-V* 

0-^ 


AND  TIDAL  CONSTANTS. 
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.    0 


I 


14 
15 
16 
17 
18 


IntervHi. 


Range  of  tide. 


Mean. 


1 
2 
3 
4 
5 


I 


6  I 

7 

8 


9 
10 
11 
12 
13 


19 
20 
21 
22 
28 
24 
25 


26 
27 
•2H 


HWI. 


7 
11 


11 
1 


10  45 
10  40 
10  85 

6  40 
2  10 
0  45 

7  50 


7  80 
600 
7  05 


LWI. 


h.  m. 

9  20 
10  60 

080 


12 
20 


005 
5  15 
9  80 


9  15 
9  45 

8  50 
H  20 
7  48 


45 

15 

8  80 

5  45 

10  00 


80 

4  15 

31 

4  17 

32 

4  80 

Xi 

4  00 

34 

405 

35 

8  55 

36 

3  59 

37 

4  00 

38 

4  15 

89 

4  SO 

40 

5  10 

41 

825 

42 

345 

43 

400 

44 

4  15 

45 

540 

46 

4  15 

h.  M. 

805 


482 
4  28 
4*28 
0*28 
8  22 
6  57 
1  88 


1  18 
12  12 

1  17 
10  82 
10  27 


10  29 
10  42 
10  13 
10  17 
10  08 


10  11 
10  12 
10  27 

10  42 

11  22 


987 

9  57 

10  12 

10  27 

11  52 
11  28 


85 
40 
18 


600 


Tropic. 


HHWI. 


h.  m. 

10  09b 

11  80b 
0  17b 
6  51b 

11  09b 


6  17  1 
11  30 
3  20 


8  08 
882 
2  88 
2  07 
1  37 


5  83 

7  27 
942 

11  57 

8  48 


-  0  07a 

5  01b 

10  26b 


10  02b 

10  29b 

7  49a 

7  18a 

6  84a 


10  29a 

-  0  18b 

1  36b 

4  18b 

8  38b 


948b 
9  81b 
828b 
4  46b 
008b 
086b 
6  51a 


6  84a 
4  54a 
606a 
3  23a 
8  16a 


8  24a 
3  48a 
3  14a 
823a 
806a 


4 
4 
4 
4 

5 


00a 
Ola 
16a 
Sla 
11a 


8  27a 
8  47a 
4  02a 

4  17a 

5  41a 
4  16a 


LLWI. 


h.  m. 
2  59b 
4  dOb 
7  87b 
2  44b 
6  48a 


7  07o 
12  28b 

8  18b 


2  57b 
8  27b 
250b 
2  19b 
1  50b 


548b 

7  45b 

10  04b 

12  15b 

4  04a 


4  44a 
442a 
4  49a 

0  50a 
846b 
7  18b 

1  60b 


1  29b 
12  25a 

1  29b 
10  48a 
10  89a 


10  40a 
10  51a 
10  22a 
10  25a 
10  18a 


10  04a 
10  06a 
10  21a 

10  86a 

11  16a 


929a 

949a 

10  06a 

10  18a 

11  45a 
1122a 


Mean 

Spring 

(Mn). 

(Sg).  ■ 

feet. 

feet. 

5.9 

7.8 

8.7 

11.6 

5.8 

6.6 

2.1 

2.6 

7.6 

9.4 

6.7 

8.8 

5.2 

6.4 

4.6 

6.0 

6.7 

8.9 

7.2 

9.6 

Tropic  diurnal    n4„»««i  ^.r^^^ 
inequality.        ^*"™»^  ^*^^- 


5.2 
5.0 
8.6 


8.8 
2.2 
1.6 
2.8 
2.9 


5.0 
4.1 
1.1 
1.6 
1.8 
8.0 
6.8 


6.2 
4.6 
5.6 
6.8 
6.6 


6.7 
8.7 
9.0 
10.7 
8.1 


7.8 
8.1 
9.3 
7.7 
8.2 


4.4 
8.5 
5.0 
8.2 
6.8 
7.5 


7.0 

6.8 


Neap 


/eel. 
8.6 
6.3 
3.8 
1.5 
5.4 


4.8 
3.7 
2.8 


4.1 
4.4 
2.9 
2.8 


4.8 

2.0  1 

1 

4.5 

1.9 

2.9 

1.2 

2.0 

0.8 

8.1 

1.3 

8.9 

1.6 

6.8 

2.8 

5.5 

2.8 

1.5 

0.6 

2.0 

0.8 

1.7 

0.7 

4.0 

1.7 

7.2 

8.0 

8.5 

8.5 

6.1 

2.5 

7.5 

8.1 

7.8 

8.3 

7.5 

8.1 

9.0 

8.8 

11.7 

4.9 

12.1 

5.0 

14.5 

6.0 

10.9 

4.5 

11.3 

8.8 

11.8 

8.4 

13.5 

8.9 

11.0 

8.2 

11.9 

8.4 

6.8 

1.9 

6.1 

1.5 

7.3 

2.1 

4.7 

1.8 

9.8 

2.9 

10.9 

8.2 

Great 

tropic 

HWQ. 

LWQ. 

(Go). 

feet. 

feet. 

feet. 

8.1 

0.7 

4.4 

11.3 

0.8 

5.3 

8.0 

4.6 

1.2 

8.8 

2.8 

0.7 

10.9 

5.4 

1.4 

9.7 

4.9 

1.8 

7.9 

4.4 

1.2 

6.5 

0.6 

3.9 

9.0 

0.7 

4.7 

9.7 

0.8 

4.9 

7.6 

1.0 

4.8 

7.4 

1.0 

4.7 

5.8 

0.9 

4.0 

Mean  sea  level 
above  plane  of — 


6.2 
8.7 
8.0 
8.9 
4.7 


7.4 
6.3 
2.2 
2.8 
2.7 
4.7 
7.8 


9.0 
6.8 
8.2 
8.4 
8.2 


9.4 
11.9 
12.2 
14.2 
11.2 


9.0 
9.8 
10.6 
8.9 
9.5 


5.3 
4.2 
5.9 
3.9 

8.0 

8.7 


0.8 
0.7 
0.6 
0.7 
0.8 


1.0 
0.9 
0.5 
0.6 
0.5 
0.8 
1.1 


1.2 
1.0 
1.1 
1.1 
1.1 


1.2 
1.4 
1.4 
1.5 
1.8 


0.6 
0.6 
0.7 
0.6 
0.7 


0.5 
0.4 
0.5 
0.4 
0.6 
0.6 


8.8 
8.1 
2.6 
8.2 
8:6 


4.7 
4.8 
2.2 
2.6 
2.4 
8.7 
4.9 


5.8 
4.5 
5.0 
6.0 
5.0 


5.4 
6.2 
6.3 
6.9 
6.0 


0.2 
0.2 
0.2 
0.2 
0.2 


0.1 
0.1 
0.1 
0.1 
0.2 
0.2 


2  28 


4.7 
4.3 
2.2 
2.6 
2.4 
8.7 
4.9 


5.8 
4.5 
5.0 
5.0 
5.0 


5.4 
6.2 
6.3 
6.9 
6.0 


0.7 
0.7 
0.7 
0.6 
0.7 


0.5 
0.4 
0.5 
0.4 
0.6 
0.6 


Tropic 

HW 

Tropic 

inter- 

range. 

val. 

h.  m. 

feet. 

4.5 

5.4 

4.7 

18  24 

3.0 

5.7 

X 

5.8 

4.7 

2  44 

3.9 

Predic- 
tions. 


4.8 
4.9 
4.8 
•  4.7 
4.0 


8.8 
8.1 
2.6 
8.2 
8.6 


I 


feet. 
8.9 
5.8 
8.3 
1.3 
4.7 


4.2 
8.2 
8.0 


4.4 
4.8 
8.5 
8.4 
2.4 


2.2 
1.4 
1.0 
1.6 
2.0 


8.4 
2.8 
0.8 
1.0 
0.8 
2.0 
3.6 


4.2 
8.0 
8.8 
8.9 
8.8 


4.5 
5.8 
6.0 
7.2 
6.4 


5.6 
5.9 
6.8 
6.5 
6.0 


8.2 
2.6 
8.6 
2.4 
4.9 
5.4 


Tropic 
LLW. 


feet. 
4.8 
6.6 
8.4 
1.5 
4.7 


4.5 
8.9 
1.5 
1.8 
1.7 
8.1 
4.7 


5.2 
4.0 
4.8 
4.9 
4.8 


5.6 
7.0 

7.1 
8.1 
6.5 


4.5 
4.6 
5.2 
4.4 
4.7 


2.5 

2.1 
2.8 
1.9 
4.0 
4.3 


Varia- 
tion of 
the  com- 

pass. 


I 


4.2 
8.4 
8.9 


6.4 
6.7 
4.6 
4.5 
8.5 


8.2 
2.4 
1.8 
2.5 
8.0 


East. 

o 

0.5 
0.5 
0.0 
0.0 
0.0 


WeaL 


0.0 
0.5 
0.0 


0.0 
0.0 
1.0 
2.0 
8.0 


8.5 
3.0 
8.0 
8.0 
8.0 


8.5 
3.5 
8.5 
8.5 
8.5 
4.0 
8.5 


8.5 
2.5 
2.0 
4.5 
5.5 


6.0 
6.5 
7.5 
8.5 
10.0 


10.5 
12.0 
16.0 
19.5 
22.5 


8.0 
9.5 
11.0 
17.0 
17.0 
11.0 
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TABLE  3.— TIDAL  DIFFERENCES 


OP 

B 

s 

55 


I 


1 

2 
3 
•4 


6 
7 

8 

9 

10 


1ft 
16 
17 
18 
19 

20 

21 
22 
23 


33 
34 
35 
3(1 
37 


Station 


AFRICA  (East  Coast)— Ck)nt'd. 

mLAN'DB  IN  THE  INDIAN  OCEAN— 

continued. 

Lesser  Islands. 

Maroni  Bay,  Comoro  Islands 

Zaudzi,  Mayotta  Island 

St.  Pierre,  Reunion  or  Bourbon  I... 

Port  Louis,  Mauritius  Island 

Cargados.  Carajos  Shoals 


Geographic  position. 


Lati- 
tude. 


Rodriffiiez  Island 

Providence  Island 

Mah^  Lsland,  Seychelle  Islands 
Diego  Garcia  I.,  Chagos  Islands 
Keeling  Islands 


South. 

O       I 

11  41 

12  50 
21  16 
20  08 
16  36 

19  45 
9  13 


4 

7 


36 
19 


12  07 


11  (MiriHtmas  Island 1190 

12  Amsterdam  Island ,  37  50 


13     SI.  Paul  Island 

H     Betsy  Cove,  Kerguelen  Island. 


.\FRICA  (East  and  South 
Coasts). 

natal  and  cape  colony. 


Durban  ( Port  Natal ) 

Ea.*(t  L<jndon,  Buffalo  River 
Port  Elizabeth.  Algoa  Bay.. 
Aliwal  Harbor,  M(xs»el  Bay. 
Cape  Agulhas 


38  39 
49  09 


Roman  Rocks,  Simons  Bay. 

Cape  Town, Tabic  Bay 

Suldanha  Bav 

PortNolloth." 


AFRICA  (West  Coast). 

ORANGE  RIVER  TO  KONGO   RIVER. 

Elizabeth  Bay 26  51 

Port  d'llhe(» 23  20 

(;reat  Fish  Bay 16  40 

HiMiguela ,  12  34 

Koanda 8  43 

Kongo  River  Entrance '    6  07 


24 
25 
2«) 
27 
28 
29 


30  I  Loango  Bay 

31  Mayumba  . . 

32  Cape  Lopez. 


29  53 

33  02 
88  58 

34  11 
34  50 

34  11 
33  M  , 
33  05  ' 
29  15 


GUINEA. 


4  38 
3  21 

0  48 

>^OTlh. 


Ri  ver  Gabwm  Entrance 

CaraenKm  River  Entrance  . 
Niger  River,  Nun  Entrance 

Lagos  River  Entrance 

Vdlta  River  Entrance 


38  I  ('rtj>e  Coast  Castle  . 

39  Cape  Three  Points 

40  Grand  Lahu 


LIBERIA. 


41 
42 
43 


44 

45 
4G 


47 
48 
49 
50 


Cape  Pal  mas 

SInu 

Monrovia 


SIERRA    LEONE. 

Sherbro  River.  Buoy  Point. > 

Freetown  or  Sierra  Leone 

Ponga  River , 


0 
3 
4 
6 
5 


52 
17 
25 
47 


SENEOAMBIA. 


5  06 

4  45 

5  10 


4  22 

5  01) 

6  19 


7  42 

8  30 
10  09 


Bissao,  Jeba  River l  11  39 

Bathurst.  Gambia  River 13  28 

Senegal  River  Entrance 1  16  40 

St.  Louis,  Senegal  River : '  16  11 


Longitude. 


Arc. 


Time. 


63  25 
51  01 
55  32 
72  29 
%  55 

I  105  80 

I  77  33 

77  34 

70  12 


81  04 
27  5ft 
25  37 
22  09 
20  01 


2  04 
1  52 
1  42 
1  29 
1  20 


18  27  1  14 

18  25  1  14 

17  68  1  12 

16  61  '  1  07 


15  11 
14  28 

11  52 
13  23 
13  21 

12  22 


11  46 
10  40 

8  42 


9  26 
9  38 
6  05 
3  25 
0  41 


1  01 
0  58 
0  47 
0  54 
0  53 
0  49 


0  47 
0  43 
0  35 


0  38 
0  39 
0  24 
0  14 
0  03 


West. 


1  14 

2  06 
5  03 


7  44 

9  08 

10  49 


12  42 
18  17 
14  00 


16  01 
16  42 
16  30 
16  00 


0  a5 

0  08 
0  20 


0  31 
0  37 
0  43 


0  51 
0  63 
056 


Eaxi, 

O       1 

A.  m. 

43  21 

2  53 

45  16 

3  01 

55  35 

8  42 

57  29 

8  50 

59  45 

859 

4  14 
8  24 
8  42 

4  50 

6  28 

7  02 

5  10 
5  10 
4  41 


Standard  port  for 
reference. 


Name. 


Singapore 
Singapore 
Singapore 
Singapore 
Halifax  . 

Halifax  . 
Halifax  .. 
Halifax  . 
Halifax  .. 
Halifax  . 

Halifax  . 
Halifax  .. 
Halifax  . 
Halifax  .. 


Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 


Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 


Page. 


195 
195 
195 
195 
51 

51 
51 
51 
51 
51 

51 
51 
51 
51 


263 
263 
263 
263 
263 

263 
26:) 
263 
263 


263 
263 
263 
263 
263 


Cape  Town 263 


Cape  Town 
Cape  Town 
Cape  Town 


Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 


268 
263 
263 


2&3 
263 
263 
263 
263 


263 


Cape  Town 

Caj>€  Town 2«;3 

Cape  Town 263 


Cape  Town 
C^pe  Town 
Cape  Town 


Caj)e  Town 
Cape  Town 
Cape  Town 


1  0-1  Cape  Town 

1  07  Cape  Town 

1  0<;  Capo  Town 

1  04  Cape  Town 


263 
2()3 
2(« 


2»53 
263 
263 


2(U? 
2iW 

263 


Tidal  differences. 


Time. 


HW. 


Ijocxil  time. 


h.  m. 

+6  58 
+6  13 
+1  86 
+2  59 
-6  13 

+4  41 
-2  12 
-8  41 
+5  50 
-2  50 

-1  00 
+2  44 
+2  34 
+4  34 


+2  22 
+2  02 

+  1 


+1 
+  1 

+1 

0 

+0 

+0 


46 
43 
06 

01 
00 
46 
51 


+  1 
+  1 
+  1 
+  1 
^2 
+2 


01 
17 
27 

o: 

37 


+  2  40 
+2  52 
+2  67 


+3  37 
+3  32 

+3 
+  3 


18 
18 


+2  49 
+2  29 
+2  39 


+2  59 
4-3  20 
^4  06 


+  6  15 
+6  10 
+6  00 


+  9  16 

^7  31 
+  7  01 
+  8  21 


h.  m. 
+7  04 
+6 
+1 


19 
42 


+3  04 
-5  33 

+4  20 
-2  32 
-4  01 
+5  30 
-3  14 

-1  18 
+2  24 
+2  14 
+4  23 


+2  24 
+2  M 
+  1  47 
+  1  45 
+1  08 


4-1 
0 


08 
00 


4-0  48 
+0  53 


+1  02 

+1  19 
+1  28 
+  1  59 
+2  09 
+2  41 


+2  42 
+2  54 
+2  59 


+3  40 
+3  34 
+3  20 
+3  22 


Ratio 

Height. 

of 

LW. 

rang«r^. 

HW. 

Mean  Low 

Water  Springs. 

feet. 

feet. 

+  L4 

+0,4 

1.15 

+3.0 

+0.8 

i.3y 

-4.0 

-0.8 

0.41' 

-5.6 

-1.2 

o.:y 

-L4 

+0.2 

O.tc 

0.0 

+0.4 

O.ft- 

+1.8 

+0.8 

1-J6 

-LI 

+0.3 

0.6» 

+0.2 

+0.4 

O.W 

-0.4 

+0.4 

o.*> 

-LO 

+0.2 

0.73 

-2.0 
-2.2 
-0.8 


+2  48       +2  50 


+2  60 
+2  31 
+2  41 


+3  01 
+3  24 

+4  25 


+6  19 
+  6  14 
+6  04 


+0.7 
+0.2 
+0.6 
+0.8 
+0.5 

+0.5 

0.0 

+0.4 

+0.6 


+0.8 
+3.9 
+0.9 
+0.8 
+0.2 
+1.2 


+1.6 

+2.1" 

+0.5 


+3.0 
+2.3 
+0.7 
-1.2 
-0.4 


+  1.2 
^0.1 
-0.2 


-0.2 
+0.2 
-1.8 


+5.0 
+0.1 
+6.0 


+  9  20  +2.2 
+7  35  +1.2 
+7  05  '  +1.2 
+8  25      ■^L2 


0.0 

0.0 

+0.2 


+0.3 
+0.2  I 
+0.2 
+0.2 
+0.1 

+0.1 
0.0 

+0.2 
0.0 


+0.2 

+0.6 
-»-0. 1 
+0.2 
0,0 
+0.2 


+0.2 
+0.3 
+0.1 


+0.4 
+a3  I 
+0.1  ' 
-0.2 
0.0 


+0.2 

+0.1 

0.0 


0.0 

0.0 

-0.2 


+0.8 
+0.9 

+0.8  I 


1-0.4. 
+0.2 
+0.2 
+0.2 


0.54 
0.49 
0.T5 


i.i: 
i-(«G 
1. 1'. 

IAS 

1.15 


15 
ft) 
IJ 

IS 


1.21 
2.0i» 
1.26 
1-21 

l.Or' 
1.32 


1.44 
1.1.^ 


1.76 

l.H:! 
1.21 
0.74 
0.94 


i.;c 
l.wi 

0,V7 


0.94 

l.'r- 

0.  t> 


2. 2y 

2  V. 


1.5^ 
l.jy 
I.SJ 
1-2S 


I 


AND  TIDAL  CONSTANTS. 
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B 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(8g). 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

- 

WeH. 

1 
2 
3 
4 
5 

h.  m. 
4  45 
400 

11  50 

0  48 

1  50 

h.  m. 

10  58 

10  13 

588 

7  00 

803 

A.  m. 

4  176 

3  346 

11  04a 

—  0  226 

1  336 

h.  m. 
11  026 
10  166 
5  446 

7  096 

8  076 

feet. 
6.6 
7.9 
2.3 
1.1 
2.8 

feet. 

10.0 

11.9 

8.5 

1.6 

4.0 

feet. 
1.7 
2.0 
0.6 
0.8 
1.2 

feet. 
7.1 
8.4 
2.6 
1.2 
2.7 

feet. 
0.8 
0.8 
0.1 
0.1 
0.2 

feet. 
2.0 
2.2 
1.2 
0.8 
0.7 

h,  m. 
"7*29" 

feet. 
2.0 
2.1 
1.1 
0.8 
0.7 

feet. 
5.0 
6.0 
1.8 
0.8 
2.0 

feet. 
3.9 
4.5 
1.5 
0.7 
1.4 

0 

9.5 

9.5 

11.0 

10.0 

7.0 

6 
7 
8 
9 
10 

0  20 
5  60 
422 

1  80 
520 

6  32 
12  03 

10  35 

7  43 

11  82 

0066 
5  876 
4066 
1  166 
5  046 

6  366 
12  O&b 

10  896 

7  46b 

11  866 

8.8 
5.4 
2.9 
4.0 
8.5 

6.5 

7.8 
4.8 
5.8 

6.1 

1.6 
2,8 
1.2 
1.7 
1.6 

3.6 
5.2 
2.8 
8.8 
8.4 

0.2 
0.8 
0.2 
0.2 
0.2 

0.8 
0.9 
0.7 
0.8 
0.7 

0.8 
1.0 
,0.7 
0.8 
0.8 

2.8 
8.9 
2.2 
2.9 
2.6 

2.0 
2.8 
1.5 
2.1 
1.8 

8.0 
6.6 
6.0 
2.0 
1.0 

11 
12 
13 
14 

7  10 
10  50 
10  40 

0  14 

1  00 
4  38 
4  28 
6  86 

6  546 

10  826 

10  206 

—  002a 

1  04^1 
4  42a 
483a 
6  40a 

8.1 
2.3 
2.1 
8.2 

4.5 
8.3 
8.0 
4.6 

1.8 
1.0 
0.9 
1.3 

3.0 
2.2 
2.0 
8.1 

0.2 
0.2 
0.2 
0.2 

0.7 
0.6 
0.7 
0.7 

'*i9'62' 

0.7 
0.6 
0.6 
0.7 

2.2 
1.6 
1.6 
2.8 

1.6 
1.2 
1.2 
1.6 

0. 5  E. 
22.0  W. 
22.5  W. 
36.0  W. 

West. 

15 

16 
17 
18 
19 

3  58 
3  37 
8  21 
3  18 
2  40 

10  11 
9  50 
9  38 
9  31 
8  53 

4006 
8856 
8  196 
8  166 
2  376 

10  026 
9586 
9  416 
9  886 
9026 

3.8 
8.6 
8.9 
4.0 
8.9 

5.6 
5.0 
5.4 
5.6 
5.2 

1.6 
1.8 
1.9 
2.0 
2.2 

4.7 
4.8 
4.6 
4.7 
4.8 

0.4 
0.4 
0.4 
0.4 
0.5 

0.1 
0.1 
0.1 
0.1 
0.2 

17  10 
14  34 

0.5 
0.4 
0.4 
0.4 
0.5 

2.8 
2.6 
2.7 
2.8 
2.6 

2.2 
2.1 
2.2 
2.8 
2.4 

2b.  b 
28.0 
28.6 
29.0 
29.6 

20 
21 
22 
23 

235 

1  34 

2  20 
2  25 

8  48 

7  45 

8  83 
8  38 

2  326 

1  816 

2  176 
2  286 

8  676 

7  526 
8426 

8  466 

8.9 
3.4 
8.8 
4.0 

5.2 
4.7 
5.1 
6.8 

2.2 
1.9 
2.1 
2.2 

4.7 
4.2 
4.6 
4.7 

0.5 
0.5 
0.5 
0.5 

0.1 
0.2 
0.1 
0.1 

"  12*89' 

0.5 
0.5 
0.5 
0.5 

2.6 
2.3 
2.6 
2.6 

2.1 
2.0 
2.1 
2.1 

29.0 
29.0 
28. 5- 
27.0 

24 
25 
26 
27 

28 
29 

2  35 

2  60 

3  00 

3  30 
8  40 

4  10 

8  47 

9  08 
9  12 
9  48 
953 

10  25 

2  886 
2  486 
2  586 
8286 
8  376 
4  086 

8556 
9  106 
9206 
9  516 
10  026 
10  826 

4.1 
6.8 
4.8 
4.1 
8.6 
4.6 

6.5 
9.0 
6.7 
6.5 
4.8 
6.0 

2.8 
8.7 
2.4 
2.8 
2.0 
2.6 

4.8 
7.8 
5.0 
4.8 
4.3 
5.4 

0.5 
0.6 
0.6 
0.5 
0.5 
0.5 

0.1 
0.2 
0.1 
0.1 
0.1 
0.2 

0.6 
0.7 
0.5 
0.5 
0.6 
0.5 

2.8 
4.5 
2.8 
2.8 
2.4 
3.0 

2.2 
8.8 
2.3 
2.2 
2.0 
2.8 

26.6 
26.0 
22.6 
19.0 
17.0 
16.0 

30 
31 
32 

4  13 
4  25 
4  30 

10  26 
10  38 
10  43 

4  116 
4  236 
4  276 

10  346 
10  4N) 
10  526 

4.9 
5.3 
8.9 

6.5 
7.0 
5.2 

2.7 
2.9 
2.2 

5.8 
6.8 
4.6 

0.5 
0.6 
0.5 

0.2 
0.2 
0.1 

!        0.6 

0.6 

0.5 

8.2 
3.5 
2.6 

2.8 
3.0 
2.0 

16.0 
15.6 
15.0 

■  33 
34 

36 
37 

5  10 
5  05 
4  50 
4  50 
4  20 

11  24 
11  18 
11  03 
11  05 
10  33 

5  086 
5  036 
4  486 
4  476 
4  176 

11  316 
11  256 
11  116 
11  166 
10  446 

6.0 
6.5 
4.1 
2.5 
3.2 

8.0 
f.3 
5.4 
3.3 
4.2 

3.3 
3.0 
2.3 
1.3 
1.8 

7.0 
6.5 
4.8 
8.1 
3.8 

0.6 
0.6 
0.5 
0.4 
0.4 

0.2 
0.2 
0.1 
0.1 
0.1 

0.6 
0.6 
0.5 
0.4 
0.5 

4.0 
8.6 
2.7 
1.6 
2.1 

3.4 
3.2 
2.2 
1.4 

1.8 

15.0 
14.0 
14.5 
15.0 
15.5 

1 

1  38 
39 
40 

4  20 
4  00 
4  10 

10  32 
10  13 
10  23 

4  186 
8  576 
4  076 

10  396 
10  226 
10  H3/) 

4.5 
3.5 
3.3 

6.0 
4.7 
4.4 

2.5 
1.9 
1.8 

6.4 
4.2 
8.9 

0.5 
0.5 
0.4 

0.2 
0.1 
0.1 

........ 

0.5 
0.5 
0.5 

rf.O 
2.4 
2.2 

2.3 
2.0 
1.9 

16.5 
17.0 
17.5 

41 

42 

I  43 

1 

4  30 

4  50 

5  36 

.    10  43 
.11  05 
12  06 

4  276 

4  476 

5  186 

10  546 

11  146 
11  50a 

3.2 
3.6 
2.3 

4.8 

4.8 
8.0 

1.8 
2.0 
1.5 

3.8 
4.3 
2.6 

0.4 
0.5 
0.8 

0.1 
0.1 
0.5 

0.5 
0.5 
0.6 

2.2 
2.4 
1.5 

1.8 
2.0 
1.3 

18.5 
18.5 
18.5 

44 

45 
46 

7  45 
7  40 
7  30 

1  85 
1  80 
1  20 

7  416 
7  866 
7  276 

1  39a 
1  34a 
1  24a 

7.8 
8.7 
8.6 

10.4 
11.6 
11.4 

4.8 
5.3 
5.2 

7.9 

8.8 
8.7 

0.6 
0.6 
0.6 

0.4 
0.4 
0.4 

0.6 

0.7 

0.6 

5.2 

5.8 
5.7 

3.9 
4.3 
4.8 

19.0 
19.0 
18.5 

'47 

49 
50 

10  45 
9  00 

8  80 

9  50 

4  35 
2  50 

2  20 

3  40 

10  416 
8  566 

8  256 

9  456 

4  40(1 
2  56<i 

2  26a 

3  46a 

5.4 
4.4 
4.5 
4.4 

7.2 
5.9 
6.0 
6.9 

3.3 
2.7 
2.7 
2.7 

5.5 
4.6 
4.6 
4.5 

0.5 

0.5 
0. 5 
0.5 

- 

0.3 
0.3 
0.  :i 
0.8 

0.5 
0.5 
0.5 
0.5 

8.6 
8.0 
3.0 
3.0 

2.7 
2.2 
2.2 
2.2 

19.0 
18.5 
16.0 
16.0 
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TABLE  3.— TIDAL  DIFFERENCES 


1 

2 
3 


4 
5 
6 


7 
8 
9 


10 
11 
12 
13 


14 
15 


16 
17 

18 


19 
20 
21 
22 
23 


24 
25 
26 


27 
28 
29 


SO 
31 
32 
33 
84 


37 

38 


89 
40 


41 

42 


AFRICA  (Wmt  Coast)— Cont'd. 

SAHARA. 

Cape  Blanco 

Cape  Bojador 

Cape  Juby 

ISLANDS. 

Tristan  da  Cunha  Island 

St.  Helena  Island 

Ascension  Island 

Cape  Verde  iBtantU. 

Porto  Piaya,  St.  Jago  Island 

Do  Sino  Point,  Sal  Island 

Porto  Grande,  St.  Vincent  Island. 

Canary  lalandM. 

Santa  Cruz,  Palma  Island 

Santa  Cruz,  TeneriflFe  Island 

Puerto  de  la  Luz,  Gran  Canaria  I 
Port  Naoe,  Lanzarote  Island 

Madeira  Islands. 

Funchal  Bay,  Madeira  Island 

Porto  Ssnto  Bay 

Azores  iMlands. 

Horta  Bay,  Fayal  Island 

Angra  Bay,  Tercelra  Island 

Amel  Point,  San  Miguel  Island.. 

AFRICA  (North  Coast). 

MOROCCO. 


Santa  Cruz  or  Agadlr 

Mogrador 

Rabat  

Tangier.  Gibraltar  Strait 
Ceuta,  Gibraltar  Strait . . 


Mediterranean  Sea. 


Tetuan  . 
Gomera. 
Melilla  . 


ALGERIA. 


Cape  Ivi . . 
Algiers  . . . 
Port  Collo 


TUNIS. 


Goletta,  Tunis  Entrance. 

Sf ax  Road 

Nathor,  Surkenls  Bay . . . 
Humt  Suk,  Jerba  Island. 
Zarzis 


TRIPOLI. 


36  .  Tripoli  .. 
36  '  Benghazi 


BGYPT. 


Alexandria . 
Port  Said... 


ASIA  (Mediterranean  Sea). 


SYRIA. 

Yafa  (Joppa  or  Jaffa). 
Beirut 


ASIA  MINOR  AND  ISLANDS. 

Famagusta,  Cyprus  Island 


Geographic  position. 


Standard  port  for 
reference. 


Name. 


North 


20  49 

26  10 

27  57 

South. 

87  10 

15  54 
7  55 

North, 

14  58 

16  84 
16  58 


28  40 
28  28 
28  09 
28  67 


82  88 
38  05 


1  08  '  Cape  Town 
0  58  '  Cape  Town 
0  62  I  Cape  Town 


88  82 
88  88 
37  49 


82  08 

83  64 


36  07 


I 


30  29 
81  81 
34  04 
86  47 
85  64 


86  87 

85  10 

86  18 


86  07 

86  47 

87  00 


86  48 
84  44 
34  15 
83  68 
83  80 


32  54 
82  07 


81  12 
81  16 


Smyrna  Harbor ■  38  25 


12  15 

6  44 

14  25 


28  31  ' 
22  56  ; 
26  00  I 


17  46  ' 
16  15 
16  25 

18  33 


16  55 
16  22 


28  38 
27  14 
26  08 


0  49 
028 

0  58 


Cape  Town 
Cape  Town 
Cape  Town 


1  84  Cape  Town 
1  32  :  Cape  Town 
1  40     Cape  Town 


1  11  ,  Cape  Town 
1  05  1  Cape  Town 
1  02  Cape  Town 
0  54     Cape  Town 


08 
05 


1  55 
1  49 
1  41 


Cape  Town 
Cape  Town 


Cape  Town 
Cape  Town 
Cape  Town 


9  86 
9  43 
6  46 
5  48 
5  17 


6  11 
4  18 
2  57 


0 
0 
0 
0 
0 


88 
39 
27 
28 
21 


I 


Lisbon 

Lisbon 

Lisbon 

Lisbon 

Cape  Town 


0  21  Colombo. 
0  17  Colombo. 
0  12    Colombo. 


East. 


0  13 
3  04 
6  86 


10  18 
10  46 
10  04 

10  61 

11  07 


18  11 
20  08 


29  52 
32  19 


0  01  Colombo. 
0  12  Colombo. 
0  26     Colombo. 


84  44 

85  28 


33  57 
27  08 


0  41 
048 
0  40 
0  43 
0  44 


0  68 

1  20 


1  59 

2  09 


2  19 
2  22 


2  16 
1  49 


Page, 


267 
267 
267 
267 
263 


247 
247 
247 


247 
247 
247 


Colombo 247 

Colombo 247 

Colombo 247 

Colombo I  247 

Colombo -• '  247 


Colombo '    247 

Colombo 247 


Colombo. 
Colombo. 


Colombo 
Colombo 

Colombo 
Colombo 


247 
247 


247 
247 


247 
247 


268 
263 
268 


268 
263 
263 


268 
263 
263 


263 
268 
268 
268 


268 
268 


268 
268 
268 


Tidal  differences. 


Time. 


Ratio 
Height.  of 

ranges. 


HW. 


t 


LW.       HW.      LW. 


Mean  Lote 
Local  tittw.        WaterSprinffs. 

h.  m.  feet.  feet. 

+  10  08  +0.8  4-0.2 

+  10  22  -r-2.3  +0.3 

+10  27  I  +3.4  +0.4 


h.  m. 
+10  06 
+10  20 
+10  26 


I 


+10  20 
+  1  29 
+  8  50 


+10  24 
+  1  28 
+  8  49 


+ 
+ 


4  22 

602 


+ 

+ 


4  21 
6  06 


+  4  22  1  +  4  21 


1  09 
0  14 
0  49 
0  40 


0  54 
0  49 


2  28 
1  08 
1  18 


1  84 

069 
029 
0  84 
0  24 


+  0  24 
+  0  81 
+  084 


+  0  51 
+  1  09 
+  1  82 


+ 
+ 
+ 
+ 
+ 


+ 
+ 


1  55 

1  57 

2  12 
2  82 
1  22 


8  22 
8  16 


+  8  05 
+  759 


+ 

+ 


769 
804 


+  769 
+  7  86 


1  10 
0  13 
0  50 
0  41 


053 

0  48 


2  27 
1  07 
1  12 


1 
0 
0 
0 
0 


+  0 
+  0 
+  0 


+ 
+ 
+ 


+ 
+ 
+ 
+ 
+ 


+ 
+ 


+ 
+ 


1  03 
1  21 
1  44 


2 
2 
2 


17 
19 
24 


2  45 
1  84 


8  87 
8  81 


800 
8  14 


+ 
+ 


+ 
+ 


8  14 
8  19 


S  11 
8  00 


04 
29 
01 
06 
2h 


86 
43 
46 


+0.5 
-0.6 
-2.3 


+0.2 
-0.2 
-1.2 


+3.6 
+2.8 
+4.0 
+3.4 


J 


+1.8 
+1.8 


-0.6 
-0.2 
+0.9 


-2.8 
-LO 
-1.4 
-3.4 
■1.2 


-0.6 
-0.7 


-0.6 
-•-0.4 


+0.1 

+0.8 
-0.3 


0.0 

0.0 

-0.2 


-»-0.5 
+0.4 
^-0.6 
+0.4 


+0.2 
+0.2 


0.0 

0.0 

+0.1 


+0.4 
+0.1 
+0.2 


+0.4 
+0.6 
+0.8 


+0.8 
+L8 
+2.8 
+2.6 
+0.2 


0.0 
-0,7 


-0.7 
.-0.8 


I 


—0.4 
-0.2 
—0.2 
-0.6 
-0.2  I 


( 


I 


0.0 

-0.1 

0.0 


0.0 
0.0 
0.0 


+-0.2 
+0.8 
-+0.6 
-1-0.6 
0.0 


0.0 
-0.1 


—0.1 
-0.2 


-0.2 
-0.1 


-0.1 
0.0 


1.21 
l.fti 
1.8?^ 


1.1-^ 
0.62 
0.44 


1.06 

a97 

0.74 


1.91 

1.74 
2.(* 

l.Ws 


1.47 
1.47 


0.85 
Q.97 
1.26 


a  74 
a92 

aM8 
a67 
a  74 


LSS 

1.19 
1.26 


1.3S 
1.4?» 
1.63 


1.56 
2.15 
2.74 
2..S9 
1.11 


0.96 
a59 


0.69 
0.62 


0.67 
0.59 


0.74 
1.26 
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• 

a 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  nea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
paaB. 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 

(Sg). 

Neap. 
(NpV 

Great 
tropic 
(Qc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
yal. 

Tropic 
mnge. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWl. 

West, 

1 

2 
3 

h.  m, 
11  85 
11  50 
11  56 

h.  n, 
628 
638 
5  43 

h,  M, 

11306 
11  465 
11  616 

h.  n. 
628a 
648a 
648a 

feet 
4.1 
5.6 
6.4 

fost, 
6.5 
7.8 
8.5 

feet 
2.5 
8.4 
8.9 

JeeL 
4.2 
5.6 
6.5 

feet 
0.6 
0.6 
0.6 

feet. 
0,8 
0.8 
0.8 

h,  in. 

feeL 
0.4 
0.6 
0.6 

JeeL 
2.8 
8.6 
4,2 

feel. 
2.0 
2.7 
8.2 

o 

16.0 
17.0 
17,0 

1 

4 

5 
■    6  , 

11  50 
300 
5  20 

540 

9  10 

11  80 

11  46a 
2  546 
6  116 

6466 

9  176 

11  416 

8.9 
2.1 
1.6 

6.2 
2.8 
2.0 

2.4 
1.8 
0.9 

4.0 
2.2 
1.6 

0.4 
0.8 
0.2 

0.8 
0.2 
0.2 

0.4 
0.8 
0.3 

2.6 
1.4 
1.0 

1.9 
1.0 
0.7 

24.0 
24.5 
23.0 

7 

8 

i  » 

5  50 
7  30 
5  50 

.12  00 

1  20 

12  00 

5456 
7  246 
6  416 

12  066 

126a 

12  066 

8.6 
8.8 
2.5 

4.8 
4.4 
8.8 

2.2 
2.0 
1.5 

8.7 
8.4 
2.6 

0.4 
0.8  ! 

1 

0.2 
0.2 
0.2 

0.4 
0.4 
0.8 

2.4 
2.2 
1.6 

1.8 
1.6 
1.2 

19.5 
19.5 
19.5 

10 

11 

12 
13 

0  20 

1  15 
0  40 
0  50 

6  30 

7  27 

6  50 

7  00 

0  16a 

1  11a 
086a 
0  46a 

686a 
7  81a 
656a 
706a 

6.6 
5.9 
7.0 
6.4 

8.6 
7.8 
9.8 
8.5 

4.0 
8.6 
4.3 
8.9 

6.6 
6.0 
7.1 
6.5 

0.6 
0.5 
0.6 
0.5 

0.8 
0.8 
0.4 
0.8 

0.6 
0.5 
0.6 
0,6 

4,8 
8.9 
4.6 
4,2 

8.2 
2.9 
8.5 
8.2 

18.0 
18.0 

r.5 

17.0 

1 

14 
15 

1 

1 

0  35 
0  40 

6  47 
6  52 

080a 
086a 

662a 
6  57a 

6.0 
5.0 

6.6 
6.6 

8.0 
3.0 

5.1 
5.1 

0.6 
0.5 

0.8 
•     0.8 

0.5 
0.6 

8.8 
8.8 

2.6 
2.6 

18.6 
18.0 

• 

16 

'  18 

11  30 

020 

'    0  15 

5  18 
632 
627 

U246 
0  14a 
009a 

525a 
688a 
688a 

2.9 
8.8 
4.8 

8.9 
4.4 
5.7 

1.8 
2.0 
2.6 

8.0 
3.4 
4.4 

0.4 
0.4 
0.4 

0.2 
0.2 
0.8 

0.4 
0.4 
0.5 

2.0 
2.2 
2.8 

1 

1.4 
1.6 
2,1 

24.0 
24.0 
28.0 

19 
20 
21 
22 
23 

090 
1  05 
1  35 
1  80 
1  55 

642 
7  17 
745 
7  40 
807 

026a 
lU2a 
181a 
1  26a 
1  49a 

6  47a 

7  21a 

7  49a 
746a 

8  18a 

6.6 
8.2 
7.8 
6.0 
2.5 

8.8 

10.9 

10.4 

8.0 

8.3 

4.0 
5.0 
4.8 
3.7 
1.5 

6.7 
8.8 
7.9 
6.1 
2.6 

0.6 
0.6 
0.6 
0.4 
0.8 

0.8 
0.4 
0.4 
0.8 
0,2 

0.6 
0.6 
0.6 
0.6 
0.8 

1 

4.4 
6.4 
6.2 

4.0 

1.6 

1 

1 

8.8 
4.1 
8.9 
8.0 
1.2 

16.0 
16.0 
15.5 
15.0 
15,0 

24 
25 

\  26 

200 
207 
2  10 

• 

8  12 
8  19 
822 

2  11a 
2  18a 
220a 

750a 
750a 
808a 

1.8 
1.6 
1.7 

2.8 
2.1 
2.2 

1.2 
1.1 
1.1 

2.2 
1.9 
2,0 

0,6 
0.5 
0,5 

0.8 
0.8 
0,8 

0.7 
0.6 
0,6 

1.2 
1.0 
1.1 

1.0 
0.9 
0,9 

15.0 
14.5 
14.0 

1 

27 
28 

i  29 

1 

227 
2  46 
809 

839 
858 
9  21 

288a 
256a 
8  18a 

8  17a 
8  87a 
904a 

1.8 
2.0 
2.2 

2.8 
2.6 
2.8 

1.2 

1.3 

,      1.5 

2.2 
2.4 
2.6 

0.6 
0.6 
0.6 

0.8 
0.4 

'        0.4 

1 

1 

1 

0.7 
0.7 
0,7 

1.2 
1.3 
1.4 

1,0 
1.1 
1.2 

1 
t 

18.5 

18.0 

1        11.5 

30 
31 
32 
33 

■ 

883 
885 
860 
4  10 
>      800 

955 

9  57 

10  02 

10  28 

9  12 

886a 

3  87a 
S52a 

4  12a 
303a 

9  45a 
950a 
954a 
10  16a 
9086 

2.1 
2.9 
8.7 
8.5 
1.5 

8.0 
4,2 
5.4 
5.1 
2.2 

0.8 
1.1 
1.4 

1      0.6 

1 

2.2 
8.0 
3.9 
3.6 
1.6 

0.8 
0.8 
0.4 
0.8 
0.2 

0.1 
0.1 
0.1 
0.1 
0.1 

0,3 
0.3 
0,4 
0,8 
0.2 

1.5 
2,1 
2.7 
2.6 

1.1 

1.1 
1.5 
1.9 

1.8 
0,8 

10.5 
!        10.5 
10.5 
10,0 
10,0 

'35 
36 

10  00 
955 

1 

850 
8  46 

10  08a 
10  00a 

8  89a 
8  27a 

1.8 

0.8 

1.9 
1.2 

j 

0.5 
0.3 

1.4 
0.9 

0.2 
0.2 

0.1 
0.1 

0.2 
0.2 

1.0 
0.6 

0,7 
0.4 

9.5 
7.0 

1 

;  37 

,  38 

i 

9  45 
9  40 

3  15 
880 

9  50a 
946a 

2  576 
8096 

0.8 
0.7 

1.1 
1.0 

0.3 
0.3 

0.9 
0.8 

0.2 
0.2 

0.0 
0.0 

0,2 
0.2 

0.6 
0.5 

0.4 
0.4 

4.0 
3.5 

39 
40 

1 

940 
945 

880 
886 

945a 
950a 

8  14a 
8  17a 

0.9 
0.8 

1.8 
1.2 

0.4 
0.8 

1.0 
0.9 

0.2 
0.2 

0.0 

0.0 

1 

0.2 
0.2 

0.6 
0.6 

0.5 
0.4 

8.0 
2.0 

41 
42 

1      940 
9  15 

880 
8  15 

944a 
9  18a 

8  15a 
306a 

1.0 
1.7 

1.4 
2.5 

0.4 

1      0.7 

1 

1,1 

1.8 

0.2 
0.2 

0.0 
0.1 

0.2 
0.2 

0.7 
1.2 

0.5 
0,9 

2.5 
4,5 
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TABLE  3.— TIDAL  DIFFERENCES 


1 

2 


EUROPE  (Mediterranean  Sea). 

GREECE. 

Volo,  Gulf  of  Volo 

Patras,  Gulf  of  Corinth 


3 
4 

5 
6 

7 
8 
9 


10 
11 
12 
13 
14 


AUSTRIA. 

Adriatic  Sea. 


Ra^rusa 

Port  Comisa,  Lissa  Island. 

Port  Sebenico 

Port  Lussin  Piccolo 


42  42 

43  03 

43  43 

44  33 
Port  Flume j  45  19 


Geographic  position. 


Lati- 
tude. 


yorth. 

o      r 

39  22 

38  15 


Port  Pola 
Trieste  .. 


ITALY  AND  ISLANDS. 


44  53 

45  38 


Port  Malamocco 45  20 

Brindisi 40  39 

Port  Auruata,  Sicily 37  13 

Valetta  Harbor,  Malta '  35  M 

Naples 40  50 


PRANCE. 

Mediterranean  Sea. 


ir>  ;  Toulon  .. 
16     Marseille 


17 
18 
19 
20 


21 
22 
23 
24 
25 


SPAIN. 

Mediterranean  Sea. 

Valencia 

Malaga 

Gibraltar,  Gibraltar  Strait 

Tarifa,  Gibraltar  Strait 

EUROPE  (West  Coast). 
SPAIN — continued. 


Conil 

Cadiz ." 

Salmedlna  Rocks 

Bonan»i,  Guadalquivir  River. 
Port  of  Huelva,  Odlel  River... 


PORTUGAL. 


26  G  uad  iana  River  Entrance . 

27  LaKOs 

28  !  Setubal 

29  Tagus  River  Entrance 


30  Lisbon  (Arsenal),  Tagus  River. 

31  Peniche 

32  '  Port  Figueria,  Mondego  River  . 

33  Oporto,  Douro  River 


34 
35 
36 
37 
38 

39 
30 
41 
42 
43 

44 
45 
I  46 
47 
48 


43  05 
43  18 


39  27 
36  43 
36  07 
36  00 


36  17 
36  31 
36  42 

36  48 

37  08 


37 
37 


10 
07 


38  31 
3H  40 

3'<  42 

39  20 

40  09 

41  09 


SPA  I N — conti  nued . 

North  and  west  coasts. 

Vig:o ^. 42  15 

28 
53 
08 
23 


Salvora  Island,  Arosa  Bay ,  42 

Cape  Finislerre I  42 

Port  Camarillas '  43 

Corufia I  43 


Ferrol 43  29 

Cedeira 43  39 

Vlvero 43  41 

Rivadeo 43  33 

Aviles  River 43  38 


Gijon  Bay 43  34 

San  Vicente  de  la  Barquera 43  24 

Suances,  San  Martin  de  la  Arena  ..  43  27 

Santander 43  28 

Santofia 43  28 


I    Longitude. 


Arc. 


East. 


22  58 
21  44 


h.  m. 
1  32 
1  27 


18  15 

1  13 

16  05 

1  04 

15  51 

1  03 

14  26 

0  58 

14  27 

0  58 

13  48 

055 

13  45 

0  55 

12  19 
18  00 
15  14 
14  31 
14  16 


0 
1 
1 
0 
0 


49 
12 
01 
58 
57 


5  55 
5  21 


0  24 
0  21 


West. 


0  19 


4 
5 
5 


24 

21 
36 


6  15 
6  19 
6  26 
6  20 
6  50 


7  19 

8  38 

8  45 

9  15 

9  08 
9  23 
8  52 
8  41 


0  01 
0  IS 
0  21 
0  22 


0  25 
0  25 
0  26 
'25 
27 


0 
0 


0  29 
0  35 
0  35 
0  37 


Standard  port  for 
reference. 


Time. 


Name. 


Page 


Colombo. 
Colombo. 


247 
247 


Colombo 247 

Colombo I    247 

Colombo 247 


(.'olombo. 
Colombo. 
Colombo. 
Colombo. 


Colombo. 
Colombo. 
Colombo. 
Colombo. 
Colombo. 


Colombo. 
Colombo. 


Colombo... 
Colombo... 
Cape  Town 
Cape  Town 


Lisbon 267 

Lislwn  267 

Li.slx)n 267 

Lisbon '  267 

Lisbon 267 


247 
247 
247 
247 


247 
247 
247 
247 
247 


247 
247 


247 
247 
263 
263 


Lisbon 267 

Lisbon 267 

Lislxjn t  267 

Lisbon 2(i7 


0  37  Lisbon. 

0  as  LiVsbon, 

0  35  Lisbon. 

0  35  Lisbon, 


8  41 

9  01 
9  16 
9  09 
8  24 


8  16 

8  as 

7  32 

7  00 

5  56 

5  39 

4  25 

4  01 

3  47 

3  28 

0  35 
0  36 
0  37 
0  37 
0  34 

0  33 
0  32 
0  30 
0  28 
0  24 

0  23 
0  18 
0  10 
0  15 
0  14 


267 

267 
267 
267 


Lisbon 267 

Lisbon 267 

Lisbon 267 

RtKjhelle 271 

Rfx?helle '  271 

Rochelle !  271 

Rochelle 271 

Rochelle '  271 

Rochelle '  271 

Rochelle j  271 

Rochelle '  271 

Rochelle '  271 

Kochelle 271 

Rochelle I  271 

Rochelle '  271 


Tidal  differences. 


Time. 


Height. 


HW. 


LW.        HW.      LW 


Athens  time, 
eSP  i5'  East. 


h,  m. 
+7  39 
+2  09 


h.  m. 
+7  51 
+2  22 


Time  meridian, 
15^  East. 


+2  20 
+2  17 
+4  29 
+6  34 
+  6  39 
+7  27 
+7  55 


+8  48 
-hi  39 
+1  21 
+1  86 
+2  25 


+2  35 
+2  47 
+6  04 
+7  14 
+7  24 
+8  17 
+8  42 


+9  43 

+1  52 
+1  34 
+  1  49 
+2  38 


Mean  Low 
WaterSprings. 


feet. 

+0.3 

-0.8 


-0.8 
+0.4 
-0.8 
-0.7 
-0.7 
+1.2 
0.0 


Paris  time, 
e°  to'  East. 


+6  30 

+5  42 


+6  67 
+6  86 


iMcal  time. 


+3  24 
-f-0  39 
+0  04 
+0  01 


+3  54 
+0  59 
+0  13 
+0  10 


-0  59 


-1 
1 
0 
0 


04 
04 
04 
24 


-0  28 
-0  33 
—0  83 
+0  27 
+0  07 


feet. 

^0.1 

-0.2 


-0.2 
0.0 
-0.2 
-0.1 
-0,1 
+0.2 
•   0.0 


-0.8  !  -0.1 
+0.8  .       0.0 


-0.8 
+0.8 


0. 
+0. 

-1. 

-1. 

-1. 


Lisbon  time, 
9^  IV  Wc^. 

-0  27 
-0  11 
4-0  09 
-0  24 

0  00 !      0  00      0.0 

-0  23  +0  08  -0. 7 
-0  21  +0  12  +0. 4 
+  0  09       +0  40     -1.8 


-0,2 
+0.2 


0. 
+0. 
-0. 
-0. 
-0. 


+0  04 

0.0 

0.0 

+0  20  I 

+0.8 

+a2 

+  0  40 

-0.4 

0.0 

+0  07 

-1.4 

-0.2 

..  ' 


Local  time. 


+0  56 
+0  41 
+0  41 
-0  57 
-0  57 

-0  56 
-0  57 
-0  56 
-0  55 
-0  55 

-0  50 
-0  41 
-0  41 

-  0  36 

-  0  46 


+  1 
+1 

+1 


27 
12 
12 


+0.8 
-0.8 
-1.0 


0 

1 
o 

2 
2 


0.0 
-0.1 

0.0 
-0,2 


-0  39 

-2.0 

-0  39 

-1.8 

-0  38 

-L8 

-0  39 

-1.8 

-0  38 

-1.8 

-0  37 

-2.2 

-0  37 

-4.2 

-0  32 

-2.7 

-0  22 

-5.4 

-0  22 

-4.4 

~0  18 

-1.6 

-0  -29 

-3.8 

1 


Ratio 

of 
rang4f«. 


+1.0 

+0.2 

-0.2 

0.0 

-1.0 

-0.2 

-1.0 

-0.2 

-1.0 

-0.2 

-1.2 

-0.2 

-L2 

-0.2 

+0.2 

-0.2 

-0,2 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
-0.4 

-0.3 
-U.S 

-0.  t; 

-0.2 
-  0.4 


I.IS 

0.52 


0.5f' 
1.2h 
0.-52 
CM' 
0.5y 

l.Tn 
1.0^ 


1-7D 
0.!<& 
0.44 
0,S4 

0.3: 


O.SS 
0.» 


0.  '•V 

0,>- 

1.24 


l.iV 

i.u: 

0,Mi 

o.<- 

0.  S» 


1. 
1. 
0. 


-LW 
O-VC. 

l.i>4 

o.s;j 


l.v* 

i«.  •<. 

O  VI 
0.  ^ 
0.?* 

t'.  *7 
o.  *^ 

0.  *^ 
O.Tt 

•  k.  71 
1174 


AND  TIDAL  CONSTANTS. 
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■ 

• 

Interval. 

Range  of  tide. 

Great 
tropic 

(Gc). 

Tropic  diurnal    r)i„-n-i  ^-ve 
Inequality.       ^»uniai  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HUWI. 

LLWI. 

• 

\Ve9t. 

1 

h.  m. 
9  15 
3  40 

• 

A.  m.. 
302 
958 

A.  in. 
9  18a 
846a 

h.  in. 
258a 
9  32!) 

Jeet. 
1.6 
0.7 

feet. 
2.3 
1.0 

feet. 
0.6 
0.8 

feet. 
1.7 
0.8 

feet. 
0.2 
0.2 

feet. 
0.1 
0.0 

A.  tn. 

feet. 
0.2 
0.2 

feet 
1.2 
0.5 

feet. 
0.8 
0.4 

o 

6.0 
6.6 

<    3 

4 
5 
6 
7 
8 
9 

4  12 
4  00 
6  10 
8  10 

8  15 

9  (0 
9  2S 

10  27 

10  80 

020 

2  26 

2  35 

3  25 
3  50 

4  28a 
40Sa 
6  16a 

8  15a 
820a 

9  03a 
92Sa 

9  476 
10  216 
-  0  Ola 
2  07a 
2  17a 
8  16a 
8  40a 

0.7 
1.7 
0.7 
0.8 
0.8 
2.3 
1.4 

1.0 
2.4 
1.0 
1.1 
1.2 
3.4 
2.0 

0.2 

0.7 
0.3 
0.3 
0.3 
0.9 
0.6 

1.0 
1.8 
0.8 
0.9 
0.9 
2.4 
1.5 

0.4 
0.2 
0.2 
0.2 
0.2 
0.3 
0.2 

0.2 
0.1 
0.0 
0.0 
0.0 
0.1 
0.1 

0.5 
0.2 
0.2 
0.2 
0.2 
0.3 
0.2 

0.5 
1.2 
0.6 
0.6 
0.6 
1.7 
1.0 

0.4 
0.9 
0.4 
0.4 
0.4 
1,2 
0.7 

8.0 

8.0 

8.5 

8.5  1 

8.5 

9.0 

9.0 

10 
11 
12 
13 
14 

10  15 
3  30 
3  00 

3  12 

4  00 

4  45 
9  43 
9  13 
9  25 
10  13 

10  18a 
3  34a 
8  04a 

3  18a 

4  04a 

4  86a 
9  81b 
9  016 
9  066 

9  58/> 

2.3 
1.2 
0.6 
0.6 
0.5 

3.3 
1.8 
0.9 
0.7 
0.7 

0.9 
0.5 
0.2 
0.2 
0.2 

2.4 
1.3 
0.6 
0.5 
0.6 

0.3 
0.2 
0.1 
0.1 
0.1 

0.1 
0.0 
0.0 
0.0 
0.0 

""4'i8" 

0.8 
0.2 
0.1 
0.1 
0.1 

1.6 
0.9 
0.4 
0.4 
0.4 

1.2 
0.6 
0.3 
0.2 
0.3 

9.5 
7.6 
8.5 
9.0 
9.0 

15 
16 

1 

822 
7  31 

2  24 
2  00 

8  43a 
7  51a 

1  45a 
1  22a 

0.4 
0.5 

0.6 
0.6 

0.2 
0.3 

0.6 
0.7 

0.3 
0.3 

0.2 
0.2 

10  28 
9  49 

0.8 
0.8 

0.3 
0.8 

0.8 
0.8 

12.6 

17 
18 
19 
20 

500 
2  15 
1  85 
1  32 

11  30 
8  85 
7  56 
7  52 

6  13a 
2  24a 
1  29a 
1  26a 

11  08a 
8  18a 
8  02a 
7  69a 

• 

1.2 
2.2 
2.8 
4.2 

1.5 
2.9 
3.7 
5.6 

0.8 
1.5 
1.7 
2.6 

1.5 
2.7 
2.9 
4.3 

0.4 
0.6 
0.4 
0.4 

0.2 
0.4 
0.2 
0.3 

0.6 
0.7 
0.4 
0.6 

■ 

0.8 
1.4 

1.8 
2.8 

0.7 
1.2 
1.4 
2.1 

14.0 
14.6 
15.0 
15.0 

21 

2:i 
24 
2o 

1  05 
1  00 

1  00 

2  00 
1  40 

7  18 
7  13 

7  13 

8  13 
7  53 

1  Ola 
0  56a 

0  56a 

1  56a 
1  86a 

7  22a 
7  17a 

7  17a 

8  17a 
7  57a 

8.9 
9.5 
7.4 
7.4 
7.4 

12.0 
12.8 
10.0 
10.0 
10.0 

5.2 
5.6 
4.3 
4.3 
4.8 

8.9 
9.5 
7.4 
7.4 
7.4 

0.7 
0.7 
0.6 
0.6 
.   0.6 

0.4 
0.4 
0.4 
0.4 
0.4 

:::::::: 

0.9 
0.9 

0.8 
0.8 
0.8 

6.0 
6.4 
5.0 
5.0 
5.0 

4.4 
4.7 
8.7 
3.7 
8.7 

15.6 
15.5 
15.5 
15.5 
15.6 

2(5 
27 

2S 
2l» 

1  45 

1  55 

2  15 
1  40 

7  58 

8  08 
8  28 
7  53 

1  41a 

1  61a 

2  lla 
1  86a 

8  02a 
8  13^1 
8  33^1 

7  58<i 

8.9 
9.6 
8.6 

7.8 

12.0 
13.0 
11.6 
10.5 

5.2 
5.6 
6.0 
4.6 

8.9 
9.6 
8.6 
7.8 

0.7 
0.7 
0.7 
0.7 

0.4 
0.4 
0.4 
0.4 

0.9 
0.9 
0.9 
0.8 

6.0 
6.5 
6.8 
5.2 

4.4 
4.8 
4.3 
3.9 

16.0 
16.5  , 
16.5 
17.0 

3J) 
32 

2  04 
1  40 

1  45 

2  15 

7  46 

7  53 

8  00 
8  28 

2  00a 
1  36a 

1  41a 

2  lla 

7  51a 

7  58^1 

8  06<t 
8  34a 

8.9 
8.3 
9.8 
7.4 

12.0 
11.2 
12.5 
10.0 

6.2 
4.9 
5.4 
4.3 

8.9 
8.3 
9.3 
7.4 

0.7 
0.7 
0.7 
O.G 

0.4 
0.4 
0.4 
0.4 

24  12 

0.9 
0.9 
0.9 
0.8 

6.0 
5.6 
6.2 
5.0 

4.4 
4.1 
4.6 
8.7 

17.0  ! 
17.0  ' 
17.0 
17.0 

31 
3.5 
31) 
37 

as 

3  00 
2  45 
2  45 
2  43 
2  43 

9  13 
8  58 
8  58 
8  56 
8  56 

2  56fi 
2  41a 
2  41a 
2  42a 
2  A3/1 

9  17a 
9  03a 
.     9  03a 
8  59« 
8  59a 

9.6 

8.2 

8.1 

10.7 

10.8 

13.0 
11.0 
10.9 
14.6 
14.8 

5.6 
4.8 
4.7 
6.0 
6.1 

9.6 

8.2 

8.1 

10.9 

11.0 

0.7 
0.7 
0.7 
0.4 
0.4 

0.4 
0.4 
0.4 
0.2 
0.2 

• 


0.9 
0.9 
0.9 
0.4 
0.4 

6.5 
5.5 
5.4 
7.3 
7.4 

4.8 
4.1 
4.0 
5.5 
5.5 

1 

17.5 
17.5  , 
18.0 
18.0 
17.5 

39 
10 
41 
42 
43 

2  44 
2  43 
2  44 
2  45 
2  45 

8  57 
8  66 
8  57 
8  58 
8  58 

2  43a 
2  42a 
2  43a 
2  44a 
2  44a 

9  00a 

8  59a 

9  00a 
9  Ola 
9  02a 

10.9 
10.8 
10.7 
10.5 

8.8 

14.9 

14.8 
14.7 
14.4 
12.0 

6.1 
6.1 
6.0 
5.9 
4.9 

11.1 
11.0 
10.9 
10.7 
9.0 

0.4 
0.4 
0.4 
0.4 
0.4 

0.2    

0.2  1 

0.2    

0.2  , 

0.2  1 

0.4 
0.4 
0.4 
0.4 
0.4 

7.4 
7.4 
7.4 
7.2 
6.0 

5.6 

5.6 

5.5 

5.4' 

4.5 

17.5 
17.5 
17.5 
17.5 
16.5 

44 

45 
46 
47 

48 

2  50 

3  00 
3  00 
3  OS 
2  55 

903 
9  14 

9  14 
9  18 
9  07 

2  47a 
2  56a 
2  56a 
8  02a 
2  62a 

9  08a 
9  19a 
9  19a 
9  23<i 
9  12a 

10.2 
7.9 
8.9 

11.2 
9.3 

.     13.5 
10.4 
11.7 
14.8 
12.3 

6.3 

4.9 
5.5 
6.9 
5.7 

10.7 
8.3 
9.3 

11.7 
9.7 

0.8 
0.7 
0.7 
0.8 
0.7 

0.5  ' 

0.5    

0.5    

0.5    

0.5    

.  o.y 

0.8 
0.9 
1.0 
0.9 

6.8 
5.2 
5.8 
7.4 
6.2 

5.3 
4.1 
4.0 
5..S 

4.8 

i<;.5 

1(1.5  ' 
15.5 
15.5 
15.5 

1 
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TABLE  3.— TIDAL  DIFFERENCES 


a 


1 

2 
3 
4 
5 


50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 


I  Geographic  positioD. 


6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 


Station. 


Uli- 
lude. 


I^riKitucU', 


EUROPE  (West  Coast)— Cont'd. 

SPAIN— continued. 

Tsorth  and  vxtt  coa4<«— Continued. 

Castro  Urdiales , 

Bill>ao  River  Entrance , 

Bilbao 

Lequeitio , 

San  Sebastian 

FR  A  NCE — continued. 

Bay  €j  Biacny. 

St.  Jean  de  Luz'(Fort  Socoa) 

Boucaut,  Adour  River 

Cape  Ferei 

I  Arcachon  Basin , 


NoHh. 


O       ' 

o    » 

A.  III. 

43  24 

3  16 

0  13 

43  2:1 

3  04 

0  12 

43  16 

2  56 

0  12 

43  ini 

2  34 

0  10 

48  19 

2  UO 

008 

Cordouan  Light,  Gironde  River. 

Royan,  Gironde  River 

Montague,  Gironde  River 

Mar^nale.  Gironde  River 

Pauillac,  Gironde  River 


Blaye.  Gironde  River 

Bordeaux,  Gironde  River 

Marennes.  Seudre  River  Entrance 

He  d'Aix,  Charente  River 

Rochefort,  Charente  River 


ROCHELLE 

St.  Martin,  He  de  R<^ 
Les  Sables  d'Olonne. 

St.  Gilles 

Isled'Yeu 


Fromantine  Channel 

Port  I'Herbandiere,  Nolrmoutlerl 

Port  Pornic 

St.  Nazaire,  Loire  River 

PaimbcBuf,  Ix>ire  River 


43  24 

43  34 

44  38 

44  40 

45  35 
45  37 
46 '28 
45  19 
45  12 

45  07 

44  50 

45  48 

46  0! 

45  57 

46  09 
46  12 
46  29 
46  42 
46  43 

46  53 

47  02 
47  07 
47  16 
47  17 


Port  Navalo,  Qulberon  Bay.*.. 

Vannes 

Aura  y 

Crac'h  River 

Port  Haliguen,  Quiberon  Bay. 


liorient 

Concameau 


45  Glenan  Islands 

46  I  Benodet,  Odet  River 

47  I  Loctudy 

48  i  Penmarch 

49  Audidme 


English  Channel. 

IsledeSein 48  03 

Douarnenez 48  06 

Camaret..: 48  17 

Brest I  48  28 

Port  Conquet [  48  22 


Moldne 

Ushant  or  Ouessant  Island 

Abervrach 

IsledeBas 

Roscoff 


Morlaiz 

Ploumanach 

Plougrescant,  Tr^guler  River. 

Tr^guier,  Tr6guier  River 

Heaux  Light 


48  19 
AS  28 
48  37 
48  45 
48  48 

48  40 
48  50 
48  51 
48  46 
48  55 


Arr. 


Time 


Pellerin,  Loire  River..../. i  47  13 

Nantes,  Loire  River 47  12 

Poullguen I  47  16 

Croislc I  47  18 

Penerf,  Vilaine  River 1  47  31 


47  83 
47  40 
47  41 
47  34 
47  29 


Hoedic  Island '  47  20 

Port  le  Palais,  Belle  Isle i  47  21 

Port  Louis I  47  42 


47  45 
47  68 

47  46 
47  52 
47  50 

47  48 

48  01 


West. 


1  40 
1  31 
1  14 
1  09 

1  10 
1  02 
0  48 
0  46 
0  45 

0  40 

0  34 

1  09 
1  11 

0  58 

1  09 
1  22 
1  48 

1  57 

2  23 

2  09 
2  18 
2  07 
2  12 
2  03 


2  65 
2  45 

2  58 

3  00 
3  06 

2  52 
8  09 

3  21 
8  22 

3  54 

4  02 
4  07 
4  10 
4  23 
4  88 


I 


4 
4 

4 

4 
4 

4 

5 
4 
4 


52 
19 
86 
30 
47 

66 
06 
86 
02 


860 

853 
8  29 
3  11 
8*  14 
8  05 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


06 
05 
07 
08 
10 

09 
09 
08 
09 
08 


1  45 

007 

1  S3 

006 

2  25 

0  10 

2  31 

0  10 

2  30 

0  10 

0  12 
0  11 


0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 


0  07 
0  06 
0  Oft 

0  a'i 

0  06 
004 
0  03 
0  03 
0  03 

0  08 
0  02 
005 
005 
0  04 


12 
12 
12 

11 
18 
18 
13 
16 

16 
16 
17 
18 

18 


19 
17 
18 
18 
19 

20 
21 
18 
16 
16 

16 
14 
13 
13 
12 


Standard  port  for 
reference. 


Tidal  difference?*. 


Namo, 


Page. 


Rochelle 271 

Kochelle 271 

Rochelle 271 

R<K«helle 271 

Rochelle i  271 


Rochelle. 
Rochelle. 


271 
271 


Rochelle 271 

Rochelle 271 

Rochelle 271 

Rochelle 271 

Rochelle 271 


Rochelle 271 

Rochelle 271 


Rochelle 
Rochelle 
Rochelle 


271 
271 
271 


Rochelle 271 


Rochelle 
Rochelle 
Rochelle 
Rochelle 

Rochelle 
Rochelle 

Brest 

Brest 

Brest 


Brest 
Brest 
Brest 
Brest 
Brest 


Brest 
Brest 
Brest 
Brest 
Brest 

Brest 
Brest 
Brest 
Brest 
Brest 

Brest 
Brest 
Brest 

Brest 
Brest 


R<x;helle 271 

RtK'iielie 271 

R«K'helle 271 

Rochelle '271 

Rochelle '271 

Rochelle 27l 

Rochelle ;  271 

Rochelle ;  271 

Rochelle ;  271 

Rochelle 271 

Rochelle '  271 

Rochelle 271 

Rochelle 271 

Rochelle I  271 

Rochelle 271 

Rochelle 271 

Rochelle 271 


271 
271 
271 
271 

271 
271 
275 
275 
275 

275 
275 
275 
276 
275 


275 
276 
275 
275 
275 

276 
275 
275 
275 
276 

276 
276 
275 
275 
275 


Time. 


HW. 


LW. 


Heifcht. 
HW.      LW. 


Local  time. 


Mtan  IjOw 
WntirSpriiigts. 


h.  in. 
-0  51 
-0  51 
0  41 
-0  46 
-0  46 


h.  m. 

0  33 

0  33 

-0  26 

-0  31 

-0  31 


4.2 
-3.4 
-6.K 
-5.4 
-4.4 


P(iriitlime. 
*°  iO'  Eattt. 

-0  IH 
+0  09 

+0  2:^ 

+0  58 


+0  08 
+0  10 
+0  45 
+  1  06 
+  1  -22 

+  1  48 
+8  00 
-0  02 
0  00 
+0  17 

000 
-0  27 
-0  06 
-0  04 
-0  04 


+  1  85 
+2  24 
"0  07 
+0  03 
+0  08 


-0  01 
+0  06 
-0  28 
-0  19 
-0  26 

-0  25 
-0  10 
-0  04 
-0  18 
-0  19 


+0  03 
-0  04 
+0  12 
000 
+0  08 

+0  24 
+0  16 
+0  87 
+1  10 
+1  16 

+1  86 
+1  48 
+1  47 
+1  67 
+2  07 


+0  81 
+0  42 
+1 
+2 


3:^ 

04 


+2  81 

+3  11 
+3  12 
+0  20 
0  00 
+0  82 

000 
+0  01 
+0  24 
+0  28 
+0  23 


+2  08 
+  3  07 
+0  21 
+0  80 
+0  86 


+0  80 
+0  36 
-0  18 
-0  14 
-0  20 


-0 

-0 

0 

0 

0 


20 
04 
00 
11 
14 


+0  09 
+0  02 
+0  17 
000 
+0  11 

+0  27 
+0  18 
+0  40 
+1  18 
+1  18 

+188 
+1  46 
+1  50 
+2  00 
+2  09 


-0  28 

+0  08 

-0  18 

+0  08 

-0  24 

+0  02 

+0  12 

+0  88 

+0  54 

+1  20 

+0  25 

+0  68 

+2  26 

+2  55 

+0  40 

+1  08 

+0  10 

+0  88 

+0  15 

+0  48 

+0.2 
+0.1 
0.0 
+0.1 
+  1-2 


-8.6 
+0.1 
-0.2 
0.0 
+0.4 

-0.2 
-0.2 
0.0 
+0.1 
+0.2 

0.0 
-0.7 
-0.4 
+0.1 
+0.2 

+0.1 
0.0 
-5.0 
-5.0 
-6.9 

-5.8 
-8.8 
-8.8 
-6.6 
-7.4 


-2,0 
-1.0 
-L2 
0.0 
-0.2 

-0.8 
-0.6 
+L0 
+2.2 

+2.1 

+8.2 
+8.2 

+4.6 
+2.8 
+9.4 


f(*t. 

-0.6 

-0.4 

-1.0 

-0.« 

-0.6 


0  0f> 

-3.h 

+0  26 

-  7.2 

+0  46 

-3.5 

+1  22 

-8.4 

-0.4 
-1.0 
-O.S 
-0.4 

0.0 
+0.1 

0.0 
+0.1 
+0.2 


-0.4 

1-0.1 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 
-rO.l 
0.0 

0.0 
-0.1 

0.0 
+0.1 

0.0 

+0.1 
0.0 
-0.8 
-0.8 
-0.9 

-0.8 
-0.6 
-0.6 
-0.8 
-1.0 


-0.4 
-0.2 
-0.2 
0.0 
-0.2 

-0.1 
-0.2 
0.0 
+0.2 
+0.8 

+0.4 
+0.4 
+0.6 
+0.4 
+1.4 


Ratio 
rane€>. 


0.0 

0.0 

-1.2 

-0,2 

-8.0 

-0.4 

0.0 

0.0 

+0.1 

+0.1 

0.0 

0.0 

+0.2 

0.0 

-8.4 

-0.4 

-2.0 

-0.2 

-L6 

-0.2 

O.TI 
O.Tr. 
0.  r-A 
U.  to 
0.71 


i>.  't; 

l.ul 
!.<■ 

l.t" 
1,<» 
l.t"- 

1.0' 
O.i'. 

aTv 

1.<«I 
\.w 

l.'.»t 

1.01 
0,Tb 

0.N* 

0.7n 
l.OU 
0.9^ 
l.Ol 
l.fti 

a* 

1-05 
LCt? 
1-01 

1.00 
O.lfe 

1.00 
1-OL* 

l.Oi) 

1-OP 

0.7: 
aee 

a67 

0.7S 

a?? 
a  57 


a94 

0.93 
\AK 

0-99 

a9$ 

0.97 
l.Oh 


1. 
1. 

1. 
1- 
1. 
1. 
1. 


1? 

\2 

15 

2D 
27 
16 


AND  TIDAL  CONSTANTS. 
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Intenral. 


1 
2 
3 
4 
5 


6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
1« 
19 

•2t» 
'21 
22 
23 
24 

25 

2t> 
27 

•29 

30 
31 
32 

:« 

M 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 

46 
47 
4S 
49 


50 
51 
52 
5:{ 
54 

55 
56 
67 
58 
59 

60 

61 
62 
63 
64 


Mean. 


Tropic. 


HWI. 


h.  tn. 
2  50 

2  60 

3  00 
2  66 
2  55 


3  07 
3  36 

3  50 

4  -25 

8  35 

3  38 

4  14 
4  35 

4  51 

5  17 

6  80 
3  25 
3  27 
3  45 

3  27 
3  00 
3  20 
3  20 
3  18 

3  00 
3  05 
3  00 

3  35 

4  18 


LWI.   ,   HHWI. 


3  20 
3  '25 

3  a5 

3  09 
8  00 


3 
3 
3 


00 
15 
20 
3  05 
3  04 


3 
3 


25 
20 
3  :V> 
3  23 
3  30 


3  45 
8  35 
00 
35 
40 


4 

4 
4 


600 

5  10 

6  15 
5  25 
5  Zb 


h.  m. 
9  08 
903 
9  10 
9  05 
9  05 


9  22 
9  23 
44 
42 
40 


9 
9 
9 


9 
9 
9 


21 
26 
21 


9  56 
10  39 


6  00 

11  28 

6  50 

12  28 

3  15 

938 

3  25 

9  47 

3  30 

9  53 

3  45 

10  08 

5  47 

12  11 

4  00 

10  28 

3  30 

9  53 

8  35 

9  68 

9  46 
9  50 
9  3i 
9  36 
9  27 

9  27 
9  43 
9  46 
9  34 
9  31 


9  53 
9  48 
10  02 
9  45 
9  55 

10  10 
10  00 

10  26 

11  00 
11  06 

11  26 
11  35 
11  40 

11  50 

12  00 


9  14 

9  47 

10  08 

10  44 

9  53 
10  05 

10  57 

11  28 
11  56 

0  10 
0  12 
9  42 
9  22 
9  55 


h.  m. 
2  46a 
2  47a 
2  66a 
2  52a 
2  51a 


3  04a 

3  31a 
8  46fi 

4  21a 

8  82a 

3  36a 

4  Ua 
4  32a 
4  49a 

6  14a 
6  27a 
3  22a 
3  26a 
3  4'2a 

3  25fi 

2  57fi 

3  17a 
3  17a 
3  16a 

2  57a 

3  02a 

2  67a 

3  32a 

4  15a 

4  67a 

5  47a 
3  12a 
8  22a 
3  27a 

8  42a 
5  44a 
8  57a 
8  27a 
3  82a 

3  17a 
3  22a 
3  03^1 
3  07a 
2  58a 

2  58a 
2  13a 
2  18^1 

2  03a 

3  02a 


8  23a 
8  18a 
3  33a 
8  21a 
3  28a 

8  43a 
8  33<i 

3  58a  I 

4  33a  I 
4  38<i 

4  58a  ' 

5  OS<t 
5  13<i 
5  23a 
5  33/1 


LLWI. 


h.  m. 
9  08a 
9  08a 
9  16a 
9  10a 
9  10a 


9  18a 

9  62a 

10  13<( 

10  49a 

9  57a 

10  09a 

11  Ola 
11  32a 
11  59a 

0  14a 
0  16(1 
9  46a 
9  26a 
9  69a 

9  26rt 
9  27a 
9  48a 
9  46a 
9  44a 

9  25a 

9  30a 

9  25a 

10  00a 

10  43a 

11  32a 

12  32a 
9  42a 
9  61a 
9  57a 

10  l-2a 
12  15a 
10  27a 
9  57a 
10  02a 

9  50a 
9  54a 
9  36a 
9  40a 
9  31a 

9  31a 
9  47a 
9  50a 
9  38/1 
9  35fi 


9  66a 

9  51a 

10  avj 

9  4>v/ 
9  58/1 

10  13a 
10  03(1 

10  28a 

11  03/1 
11  08a 

11  28a 
11  38/j 
11  4:3a 

11  53<i 

12  l)2« 


Range  of  tide. 


Tropic  diurnal 
inequality. 


Diurnal  wave. 


Mean  sea  level ; 
above  plane  of — ! 


Mean 

(Mn). 


feet. 
8.9 
9.6 
6.7 
8.0 
8.9 


9.8 
6.8 
9.6 
9.6 

12.7 
12.6 
12.6 
12.6 
18.7 

12.6 
11.6 
10.0 
12.6 
12.6 

12.6 
12.7 
9.6 
10.9 
11.1 

9.5 
12.6 
12. 5 
12.6 
12.9 

12.3 

12. 5 
12.6 
12.6 
12.7 

12.6 
12.0 
12.3 
12.6 
12.8 

12. 6 
12.6 
10.4 
10.4 

9.7 

9.8 
11.6 
11.5 
10.0 

K4 


18.0 
13.8 
13.7 
14.7 
14.6 

14.5 
14.3 
15.6 
16.6 
16.5 

17.4 
17.6 
18.7 
17.1 
22. 7 


Spring    Neap 


(Sg). 


feet. 
11.8 
12.7 
8.9 
10.5 
11. 7 


12.8 

8.8 

12.6 

12.7 

16.8 
16.7 
16.6 
16.7 
18.1 

16.6 
15.3 
13.2 
16.6 
16.7 

16.6 
16.8 
12.7 
14.4 
14.7 

12.6 
16.7 
16.5 
16.6 
17.0 

16.3 
16.6 
16.6 
16.7 
16.8 

16.6 
16.8 
16.2 
16.7 
16.9 

16.7 
16.6 
13.8 
13.8 
12.9 

13.0 
15.3 
15.2 
13.3 
11.1 


17.2 
18.3 
18.2 
19.5 
19.3 

19.2 
18.9 
20.6 
22.0 
21.9 

23.1 
23.3 

24.8 
22.7 
30.4 


(Np). 


feet. 
5.5 
5.9 
4.1 
4.9 
5.5 


6.8 
8.9 
5.9 
6.9 

7.8 
7.7 
7.7 
7.7 
8.4 

7.7 
7.1 
6.2 
7.7 
7.7 


7. 
7. 
5. 
6. 
6. 


6.8 
7.7 
7.7 
7.7 
7.9 

7.6 

.7.7 
7.7 
7.7 
7.8 

7.7 
7.4 
7.6 
7.7 
7.9 

7.7 
7.7 
6.3 
6.3 
5.9 

6.0 
7.1 
7.0 
6.1 
5.1 


7.9 
8.4 
8.3 
9.0 
8.9 

8.8 

8.7 

9.5 

10.1 

10.0 

10.6 
10.7 
11.4 
10.4 
13. 3 


Great 
tropic 

(Gc). 


HWQ.  I  LWQ. 


Tropic 
HW      Tropic    Predic-  Tropic 
range,     tlons.  |  LLW. 


.  Varia- 
'  tlon  of 
the  com 
pass. 


9.8 

6.6 

10.0 

10.0 

12.8 
12.7 
12.7 
12.7 
13.8 

12.7 
11.7 
10.1 
12.7 
12.7 

12.7 
12.8 
9.7 
11.0 
11.2 

9.6 
12.7 
12.6 
12.7 
18.0 

12.4 
12.6 
12.7 
12.7 
12.8 

12.7 
12.1 
12.4 
12.7 
12.9 

12.7 
12.7 
10.6 
10.6 
9.9 

10.0 
11.8 
11.7 
10.2 
8.6 


12.8 
13.6 
13.5 
14.5 
14.4 

14.3 
14.1 
16.4 
16.4 
16.3 

17.2 
17.4 

18.5 
16. 9 
22. 2 


0.7 
0.7 
0.6 
0.7 
0.7 

0.6 
0.7 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 


0. 
0. 
0. 
0. 
0. 


0.7 
0.7 
0.6 
0.6 
0.6 

0.6 
0.7 
0.7 
0.6 
0.6 


0.7 
0.7 
0.7 

8 
8 


0. 
0. 

0. 
0. 
0. 


0.5 
0.5 
0.4 
0.4 
0.4 

0.4 
0.5 
0.5 
0.5 
0.5 

0.6 
0.5 
0.6 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.6 
0.5 
0.5 
0.5 
0.4 

0.5 
0.5 
0.5 
0.5 
0.4 

0  57 

8 
8 
8 
0.8 
0.8 

0.8 
0.8 
0.9 
0.8 
0.8 


0.5    

0.5  I 

0.5    

0.1  1  06 

O.G    

0.6    

0.6    

0.6    

0.6    

0.6    

0.6    

0.6    

0.6    

0.6    

0.9    


0.9 
0.9 
0.8 
0.8 
0.8 

0.8 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.7 
0.7 
0.7 

0.7 
0.8 
0.8 
0.7 
0.7 


0.8 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

1.0 
1.0 
1.0 
0.9 
1.1 


feet. 
5.9 
6.4 
4.4 
6.2 
5.8 


6.2 
4.2 
6.8 
6.4 

8.4 
8.4 
8.3 
8.4 
9.0 

8.3 
7.6 
6.6 
8.3 
8.4 

8.3 
8.4 
6.4 
7.2 
7.4 

6.3 

8.4 
8.2 
8.3 
8.5 

8.2 

8.2 
8.3 
8.4 
8.4 

8.3 
7.9 
8.1 
8.4 
8.4 

8.4 
8.3 
6.9 
6.9 
6.4 


8.6 
9.2 
9.1 
9.8 
9.6 

9.6 

9.4 
10.3 
11.0 
11.0 

11.6  i 
11.6 
12.4  , 
11.4 
15.2 


feet. 
4.6 
5.0 
3.6 
4.2 
4.6 


4.8 
3.3 
5.0 
6.0 

6.8 
6.3 
6.3 
6.3 
6.8 

6.3 
6.8 
5.0 
6.3 
6.3 

6.3 
6.3 
4.8 
5.4 
5.6 

4.7 
6.8 
6.2 
6.3 
6.4 

6.1 
6.2 
6.8 
6.8 
6.3 

6.3 
6.0 
6.1 
6.3 
6.4 

6.3 
6.8 
5.0 
6.0 
4.7 


I 


6.5  1 

4.8 

17.0 

7.6  1 

•5.6 

17.0 

7.6 

6.6 

17.0 

6.6 

4.8 

17.0 

5.6 

4.1 

17.0 

6.4 
6.8 
6.8 
7.2 
7.1 


West. 

o 

15.5 
15.0 
15.0 
15.0 
14.5 


17.5 
17.0 
17.5 
17.5 
17.5 


7.1 

17.5 

7.0 

18.0 

7.6 

17.5 

8.1 

17.0 

8.1 

17.0 

8.6 

17.0 

8.6 

17.0 

9.2 

17.0 

8.4 

17.0 

1.1 

17.0 

14.6 
14.5 
15.0 
15.0 

15.0 
15.0 
14.,5 
14.5 
14.5 

14.5 
14.5 
15.0 
15.0 
15.0 

15.0 
15.0 
15.5 
16.5 
16.0 

16.0 
16.0 
16.0 
16.0 
16.0 

15.5 
15.5 
16.0 
16.0 
16.0 

16.5 
16.0 
16.5 
16.5 
16.5 

16.0 
16.5 
16.5 
16.5 
16.5 
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TABLE  3.— TIDAL  DIFFERENCES 


B 

3 


Station. 


EUROPE  (West  CoA8T)~CoiU'd. 

FRANCB— continued. 

English  C/^ann€^-Continued. 


Geographic  position. 


Lati- 
tude. 


3 
4 
5 

6 

mm 

I 

8 

9 

10 

11 
12 
13 
14 
>6 

16 
17 
18 
19 
20 

21 
'22 
23 
24 
25 


yorih. 

o     / 

Brehat 48  51 

Uzardrieux 48  48 


Palmpol 

Portneux 

Binic  Harbor 


48  47 
48  39 
.48  86 


L^eu^  or  Port  de  St.  Briene 48  32 

Dahouet 48  30 


Erquy  . . 
St.  Malo 
Cancale 


48  38 
48  39 
48  40 


30 
31 
32 
33 

35 
36 
37 
38 

39 
40 
41 
42 


48 
44 

45 
46 
47 

48 
49 
50 
51 
52 

53 
54 

55 
56 
57 

58 
59 
60 
61 
62 


Granville I  48 

Regneville , 

St.  Germain 

Carteret 

Dielette 


50 
49  00 
49  14 
49  22 
49  83 


Chausey  Inlands 

Les  Minquiers , 

St.  Hdlier.  Jersey  Island. 

St.  Peter  Port,  Guernsey  Island. 


48  52 

48  59 

49  10 
49  27 


Casquets  Islands ;  49  43 

Aldernev,  Alderney  Island 49  43 

Oraon ville 49  43 

Cherbourg 49  39 

Barfleur 49  40 

La  Hougue 49  31 


Havre.  Seine  River 49  29 

Honfleur.  Seine  River 49  26 

Qullleboeuf.  Seine  River 49  28 

F6oamp 49  46 

St.  Valery-en-Caux 49  52 


Dieppe  

Trew^rt 

St.  valery-8ur-Somme 

Boulogne 60  44 


I  49  56 
•V)  04 
50  11 


Cape  Griznez 

Calais 

Gravelines  .. 
Dunkerque.. 


THE  BRITISH   I6LAMD6. 


Scotland,  eatit  coast. 


Duncan.sby  Head. 

Wick 

Doornoch  Road  . . 

Cromarty 

Inverness , 


50  52 
.•VO  58 

51  01 
51  03 


Banff 

Peterhead 

Aberdeen.... 
Stonehaven  . 
Montrose 


Arbroath 

Tay  River  Entrance 

Dundee 

Fife  Ness 

Burntisland,  Firth  of  Forth. 


Alloa,  Firth  of  Forth 

Granton,  Firth  of  Forth 

Edinburgh  (Lelth),  Firth  of  Forth, 

Dunbar 

Eyemouth 


26  Port-en-Besain 49  21 

27  Courseulles 49  20 

28  :  Ovstreham 49  17 

29  I  Dives 49  18 


58  39 
58  26 
57  52 
57  41 
57  28 

57  40 
57  30 
57  09 
56  58 
56  42 

56  83 
56  27 
5«i  28 
56  17 
56  04 

56  08 
55  59 

55  59 

56  00 
55  52 


Longitude. 


Arc.  Time. 


Wett. 


3  00 
3  01 
3  02 
2  49 
2  49 


2 
2 
2 
2 
1 

1 
1 
1 
1 
1 


43 
36 
26 
02 
51 

36 
35 
35 
47 
52 


1  49 

2  04 
2  07 
2  82 
2  23 

2  12 
1  51 
1  37 
1  16 
1  16 

0  46 
0  -27 
0  15 
0  05 


h.  m. 
0  12 
0  12 
0  12 
0  11 
0  11 

0  11 
0  10 
0  10 
0  08 
0  07 

0  06 
0  06 
0  06 
0  07 
0  07 

0  07 
0  08 
0  08 
0  10 
0  10 


0 
0 


09 
07 
0  06 

0  a5 

005 


0 
0 
0 
0 


03 
02 
01 
00 


Eatl. 


0  06 
0  13 
0  31 
0  22 

0  42 

1  (^ 
1  22 
1  38 
1  35 

1  35 

1  51 

2  06 
2  21 


0  (H) 
0  Ul 
0  02 
0  01 
0  03 

0  04 
0  05 
0  07 
0  06 

0  06 
0  07 
0  08 
0  09 


Wegt. 


3  00 

3  &5 

4  02 
4  02 
4  14 


12 
12 
16 
0  16 
0  17 


0 
0 
0 


2  31 

1  46 

2  07 
2  12 
2  26 

2  35 
2  43 
2  58 

2  35 

3  14 


0  10 
0  07 
0  08 
0  09 
0  10 

0  10 
0  11 
0  12 
0  10 
0  13 


3 
3 
3 


52 
15 
10 


2  31 
2  05 


0  15 
13 
13 
0  10 
0  08 


8 


Standard  port  for 
reference. 


Name. 


Brest  . 
Brest  . 
Brest  . 
Brest . 
Brest . 

Brest . 
Brest  . 
Brest . 
Brest  . 
Brest  . 

Brest  . 
Brest  . 
Brest  . 
Brest  . 
Brest  . 

Brest  . 
Brest  . 
Brest  . 
Brest. 
Brest  . 

Brest  . 
Havre 
Havre 
Havre 
Havre 

Havre 
Havre 
Havre 
Havre 

Havre 
Havre 
Havre 
Havre 
Havre 

Havre 
Havre 
Dover 
Dover 

Dover 
Dover 
Dover 
Dover 


275 
275 
275 
275 

275 

275 
275 
275 
275 
275 


Tidal  differences. 


Edinburgh  .. 
Edinburgh  .. 
Edinburgh  .. 
Edinburgh  .. 
Edinburgh  .. 

Edinburgh  .. 
Edinburgh  .. 
Edinburgh  . . 
Edinburgh  .. 
Edinburgh  .. 

Edinburgh  .. 
Edinburgh  . . 
Edinburgh  . . 
Edinburgh  .. 
Edinburgh  .. 

Edinburgh  .. 
Edinburgh  .. 
Edinburgh  .. 
Edinburgh  .. 
Edinburgh  .. 


276 
275 
275 
275 
275 

275 
275 
275 
275 
275 

275 
279 
279 
279 

279 

279 
279 
279 
279 


279 
279 
279 
279 
279 

279 
279 
299 
299 

299 
299 
299 
299 


283 

283 
283 
283 
283 

283 
283 
283 
283 
283 

283 
283 
283 
283 
283 

283 
283 
283 
283 
283 


Time. 


Height. 


Rati-i 
of 

range*. 


LW.        H\V.      LW. 


Paris  time, 
2^  20'  East. 


h.  m. 
+  2  04 
+2  06 


+  2 
+  2 

-t-2 


09 
10 
12 


+2  10 
+2  06 
+2  08 

+2  10 
+2  08 

+2  15 
+2  22 
+2  27 
+2  35 
+2  47 

+2  21 
+2  18 
+2  86 
+2  41 
+2  49 

+2  49 
-1  55 
-1  27 
-0  44 
-0  46 

-0  40 
-0  21 
-0  11 
-0  02 


0  00 
+0  07 
+0  34 
04 
29 


h.  tn. 
+2  07 
+2  09 
+2 
+2 


+  1 
+  1 


55 
04 


+1 
+2 
+0  37 
+0  18 


+0  17 
+0  38 
+0  57 
+0  65 


Oreenwich  time. 


-4  26 

-8  16 
-2  32 
-2  87 
-I  61 


-4 
-3 


29 
19 


-2  86 


-2 
-1 


40 
54 


-0  88 
-0  06 
+0  21 
-0  03 
+0  14 

+1  20 
+0  10 

0  00 
-0  06 

0  00 


-0  41 
-0  09 
-0  18 
-0  06 
+0  11 

+1  17 
+0  07 
0  00 
-0  08 
—008 


I    Main  Loxc 
Water  Springs. 


12 
15 


+2  20 

+2  24 
+2  22 
+2  27 
+2  34 
+2  34 

+2  87 
+2  39 
+2  41 
+2  44 
+2  69 

+2  33 
+2  06 
+2  80 
+2  89 
+2  47 

+2  47 
-3  07 
-2  24 
-1  82 
-1  24 

-1  11 
-0  46 
-0  16 
-0  07 


0  00 
+0  04 
+0  19 
+0  49 
+1  22 

+  1  38 
+  1  35 
+0  28 
+0  04 

+0  03 
+0  24 
+0  26 
+0  07 


Jen. 

+  9.4 
+11.0 
+  10.4 
+10.1 
+  9.0 

+10.8 
+10.4 

+n.6 

+14.2 
+14.5 

+15.0 
+13.2 
+12.2 
+  9.8 
+  6.2 

+18.2 
+13.2 
+  10.1 
+  5.6 

-  8.6 

-2.2 

-  6.6 

-  4.4 

-  6.0 

-  8.8 

-  2.4 

-  2.4 
-1.4 
-1.4 


0.0 

+  0.8 

-11.6 

+  0.7 

+  3.8 


SeeL 
-1-1.4 
+  1.6 
+L6 

+1.5 
+1.4 

-rl.6 
+  1.6 
+1.8 
+2.2 
+2.7 

+2.2 
+2.0 
+L8 
+1.4 
+1.0 

+2.0 
+2.0 
+  1.5 
+0.8 
+0.6 

-0.2 
-0.6 
-0.4 

-a  4 

-0.2 

0.0 
-0.2 
-0.2 
-0.2 


+  4.2  +0.6 
+  5.2  +0,8 
+  8.6  ,  +1.6 
+  6.6  '  +1.4 


+  2.4 
+  2.0 
+  0.2 
-  1.8 


+1.0 
+0.8 
+0.6 
+0.4 


-1  45 

-1  481 

-1  42 

-1  45 

-1  15 

-1  18 

-104 

-1  07 

+0  04 

+0  01 

-  6.6 

-  6.4 

-  4.7 

-  2.2 

-  3.6 

-  5.4 

-  4.0 

-  3.7 

-  l.H 

-  2.0 

-  L9 

-  0.2 

-  1.6 

-  1.2 
+  0.2 

+  L4 
0.0 
0.0 

-  1.4 

-  1.6 


-0.6 
-0.6 
-0. 
— 0. 
-0. 


5 
2 
4 


0.6 

-0.8 

-0.7 

0.4 

0.4 

-0.5 

0.2 

0.4 

-0.4 

-0.2 

-0.2 
-0.2 

0.0 
-0.4 

0.4 


0.0 

+0.1 

-1.4 

+0.1 

+0.6 

1.55 
1  « 
1.611 
\.'^ 
1.52 

1.62 
1.60 

r.6T 

1..S3 
1.87 

1.86 
1.7-3 
LTl 
L,v: 

1.3d 

1.76 

1.7t 
1.59 
l..r 

0.7S 

0>T 
0.66 
0.76 
0.73 

0-50 

0-f<f 

o.yi 

0.S2 


l.W 
1.01 
0.+2 
l.U^ 
1.20 

1.21 
1.25 
1.4h 
1-29 

l.X 
1-07 

o.yT 

0.  V) 


o.«^» 

0-t» 
O.t* 

o.n; 
0.  r> 

0.61 
0.75 
0-  7." 
0.  "^v 
0.s» 

0.?fl? 
l.Ul 
0.91 
0.K5 
l.W 

I.IJ 
1-02 
l.lf 
0.92 

a  1*1 
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B 

25 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 

i  27 
28 
29 


30 
31 
32 
33 
34 


Interval. 


Mean. 


HWI. 


h,  m. 
5  33 


5 
5 
5 
5 

5. 
5 
5 
5 
5 


85 
38 
40 
42 

40 
37 
39 
43 
42 


5  50 

5  57 

6  02 
6  07 
6  21 


5 
5 


55 
46 
6  09 
6  12 
6  20 


6  21 

7  01 

7  30 

8  14 
8  13 


8  20 
8  40 

8  53 

9  01 


9  03 

9  09 

9  35 

10  06 

10  29 


35 

10  54 

•A6 

11  02 

37 

11  88 

38 

.11  18 

39 

11  17 

40 

11  39 

41 

11  59 

42 

) 

11  58 

48 

10  00 

I  44 

11  10 

45 

11  50 

46 

11  45 

47 

0  05 

48 

0  18 

49 

0  24 

50 

0  50 

51 

1  00 

52 

2  07 

1  53 

1  25 

54 

1  56 

55 

2  22 

50 

2  00 

57 

2  14 

58 

3  18 

59 

2  10 

60 

200 

61 

1  58 

62 

2  05 

LWI. 


Jl  m. 

11  58 

12  00 
12  03 
12  07 
12  12 

12  16 

12  15 

12  20 

0  04 

0  05 

009 
0  11 
0  13 
0  15 
030 

0  04 
12  01 


0 
0 
0 


00 
07 
15 


0 
1 
1 


16 
00 
44 
2  37 
2  45 


3  00 
8  26 

3  58 

4  07 


4 
4 
4 
5 
5 


14 
17 
31 
02 
33 


5  48 

5  44 

6  12 
5  52 


5  51 

6  13 
6  16 
5  58 


3  47 

4  57 

5  87 

5  82 

6  17 

6  SO 
6  86 


7 
7 


02 
12 


8  19 

7  37 

8  08 
8.^ 
8  12 

8  26 

9  30 
822 
8  15 
8  10 
8  17 


Tropic. 


HHWI.  I    LLWI. 


A. 
5 
5 
5 
5 
5 

5 
6 
5 
5 
5 


m. 

81a 

83a 

S6a 

88a 

40a 

88a 
85a 
87a 
41a 
40a 


5  48a 

5  55a 

6  00a 
6  05a 
6  19a 

553a 

5  44a 

6  07a 
6  08a 
6  16a 

6  17a 

6  57a 

7  26a 

8  10a 
8  09a 


8  16a 
8  37a 
8  50a 

8  58a 


9  00a 

9  06a 

9  31a 

10  03a 

10  26a 

10  51a 

10  59a 

11  86a 
11  16a 

11  15a 
11  87a 
11  57a 
11  66a1 


966a 
11  05a 
11  55a 
11  40a 

000b 

0  136 
0  196 
0  456 
0  556 
2  026 


1 
1 
2 
1 
2 


206 
516 
176 
156 
096 


8  136 
2  056 

516 


1 
1 


h.  ffi. 
12  00a 
12  02a 
UOHa 
12  09a 
12  14a 

12  18a 

12  17a 

12  22a 

0066 

0  076 


116 
136 
156 
176 
826 


0066 
12  03a 
0026 
0  196 
0  276 

0  286 


126 
556 
2  496 
2  576 


1 
1 


3  126 
3  266 

586 
076 


8 

4 


4  146 
4  176 

4  326 

5  026 
5836 


6  486 

5  446 

6  146 
6  546 


5  536 

6  156 
6  186 
6  006 


8606 
5  006 
5  406 

5  856 

6  206 

6  836 

6  396 

7  056 

7  156 

8  226 


7  406 

8  116 
8  376 
8  156 
8  296 


2  006 


9  336 
9  256 

8  186 
8  136 
8  206 


Range  of  tide. 


Mean 

(Mn). 


I 


feet. 
-22.8 
24.0 
23.6 
28.3 
22.4 

28.8 
28.6 
24.6 
26.8 
27.5 

27.4 
25.9 
25.1 
23.0 
20.0 

25.9 
25.9 
28.8 
19.4 
11.6 

12.8 
11.4 
18.2 
12.7 
18.8 

14.9 
15.2 
16.0 
16.0 


17.8 
17.5 
7.2 
17.9 
20.6 

20.9 
21.7 
22.0 
19.4 

16.6 
16.2 
14.6 
12.9 


Spring 

(Sg). 


7.8 
7.8 
8.0 
10.1 
8.9 

7.5 

8.9 

9.2 

10.9 

10.7 

10.8 
12.3 
11.1 
11.4 
12.7 

18.7 
12.5 
12.2 
11.2 
11.1 


feet. 
30.5 
82.2 
81.7 
31.3 
80.0 

81.9 
81.7 
83.0 
86.0 
86.8 

86.7 
84.7 
88.7 
80.8 
26.8 

84.7 
84.7 
81.2 
26.0 
16.6 

17.2 
15.2 
17.6 
17.0 
18.5 

20.0 
19.8 
20.8 

20.8 


22.5 
22.8 
9.4 
23.3 
26.8 

27.8 
28.3 
28.5 
25.2 

21.5 
21.0 
19.0 
16.8 


9.8 

9.9 

10.8 

18.7 

12.0 

10.1 
11.2 
11.7 
13.8 
13.6 

13.7 
15.5 
14.1 
14.4 
16.1 

17.3 

J5.8 
16.0 
H.2 
14.0 


Neap 

(Np). 


feet. 

feet. 

13.3 

22.3 

14.0 

28.5 

13.8 

23.1 

18.6 

22.8 

13.1 

21.9 

13.9 
13.8 
14.4 
15.7 
16.1 

16.0 
15.2 
14.7 
18.5 
11.7 

15.2 
15.2 
18.6 
11.5 
6.9 

7.6 
6.8 
7.8 
7.5 
8.2 

8.9 

9.7 

10.2 

10.2 


11.0 
11.1 
4.6 
11.4 
18.1 

18.3 
18.8 
14.5 
12.8 

11.0 

10.7 

9.6 

8.5 


4.2 
4.2 
4.6 
5.9 
5.2 

4.4 
6.1 
6.4 
7.5 
7.4 

7.6 

8.5 
7.7 
7.9 

8,8 

9.5 

8.6 


8. 
7. 


Great 
tropic 

(Gc). 


7.7 


23.3 


23. 
24. 
26. 


27.0 

26.9 
25.4 
24.6 
22.5 
19.6 

25.4 
25.4 
22.8 
19.7 
11.8 

18.0 
11.6 
18.4 
12.9 
14.0 

16.1 
16.2 
17.1 
17.1 


18.4 
18.7 
7.9 
19.1 
21.8 

22.1 
22.9 
21.5 
19.0 

16.2 
15.8 
14.2 
12.6 


Tropic  diurnal 
inequalit}'. 


HWQ.     LWQ. 


8.5 

8.6 

9.4 

13.9 

10.5 

8.8 
10.1 
10.5 
12.4 
12.2 

12.8 
13.9 
12.6 
12.9 
14.4 

15.5 
14.2 
14.0 
12.7 
12.6 


feet. 
0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.9 
0.9 

0.9 
0.9 
0.8 
0.8 
0.8 

0.9 
0.9 
0.8 
0.6 
0.6 

0.6 
0.6 
0.6 
0.5 
0.5 

0.6 
0.8 
0.8 
0.8 


0.4 
0.4 
0.2 
0.4 
0.4 

0.4 
0.4 
0.6 
0.5 

0.5 
0,5 
0.5 
0.4 


0.6 
0.6 
0.7 
0.7 
0.7 

0.6 
0.7 
0.7 
0.7 
0.7 

0.7 
0.8 
0.7 
0.7 

O.h 

0.  M 

'.  t) 

'.7 

0.7 


Meannea  level j 
above  plane  of — ; 


ferL 
0.9 
1.0 
1.0 
0.9 
0.9 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
0.9 
0.9 

1.0 
1.0 
0.9 
1.2 
0.9 

1,0 
0.9 
1.0 
1.0 
1,0 

1.1 
0.8 
0.9 
0.9 


0.9 
0.9 
0.6 
0.9 
1.0 

1.0 
1.0 
0.7 
0.6 

0.6 
0.6 
0.6 
0.5 


1.0 
1.0 
1.1 
1.2 
1.1 

1.0 
1.1 
1,1 
1.2 
1,2 

1,2 
1.3 
1.2 
1.2 
1.8 

1.3 
1.3 
1.8 
1,2 
1,2 


Tropic 
HW     Tropic  Predic-  Tropic 


inter- 
val. 


range,  '  tions,  I  LLW. 


I  Varla- 
'  tion  of 
the  com- 
I    pas.M. 


A.  m. 


2  39 


8  16 


4  18 


9  25 


feet. 
1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.1 
1.0 

1.2 
1.2 
1.1 
1.8 
1.0 

1.0 
1.0 
1.0 
1.0 
1.1 

1.1 
0.9 
0.9 
0.9 


0.9 
0.9 
0.6 
0.9 
1.0 

1.0 
1.0 
0.8 
0.7 

0.7 
0.7 
0.6 
0.6 


0.8 
0.8 
0.9 
1.0 
1.0 

0.9 
1.0 
1.0 
1.1 
1.1 

1.1 
1.6 
1.2 

1.2 
1.5 


feet. 
15.2 
16.1 
15.8 
15.6 
15.0 

16.0 
15.8 
16.6 
18.0 
18.4 

18.4 
17.4 
16.8 
15.4 
18.4 

17.4 
17.4 
15.6 
18.0 
8.8 

8.6 
7.6 
8.8 
8.5 
9.2 

10.0 

9.9 

10.4 

10.4 


11.2 
11.4 
4.7 
11.6 
13.4 

18.6 
14.2 
14.2 
12.6 

10.8 

10.5 

9.6 

8.4 


4.9 
5.0 
5.4 
6.8 
6.0 

5.0 
6.6 
5.8 
6.9 

6.8 

6.8 
7.8 
7.0 
7.2 
8.0 


1.7 

8.6 

1.5 

7.9 

1.9 

8,0 

1.2 

7.1 

1.2 

7.0 

feet 
11.2 
11.7 
11.5 
11.4 
11.0 

11.6 
11.6 
12.0 
18.2 
18.6 

18.4 
12.7 
12.8 
11.8 
9.8 

12.7 
12.7 
11.4 
10.0 
6.0 

6.6 
5.9 
6.8 
6.6 
7.1 

7.7 
8.2 
8.7 
8.7 


9.8 
9.4 
4.1 
9.6 
11.1 

12.2 

11.6 

10.7 

9.6 

8.1 
7.9 
7.1 
6.8 


4.2 
4.8 
4.7 
6.9 
5.2 

4.4 
6.0 
5.2 
6.2 
6.1 

6.2 
7.0 
6.8 
6.5 
7.2 

7,8 
7,1 
7,3 
6.3 
6.2 


West,    i 

o 

17.0 
17.0 
17.0 
16.5 
16.5 

16.6 
16.5 
16.5 
16.0 
16.0 

16.0 
16.0 
16.0 
16.0 
16.0 

16.0 
16.0 
16.5 
16.5 
16.6 

16.5 
16.5 
16.0 
16.0 
16.0 

15.5 
15.6 
16.6 
16.6 


15.0 
15.0 
15.0 
16.0 
16.0 

16.0 
14.6 
14.6 
14.5 

14.6 
14.6 
14.6 
14.5 


20.0 
20.0 
20.0 
20.0 
19.0 

18.5 
18.5 
18.5 
19.0 
19.0 

19.0 
19.0 
19.0 
19.0 
19.0 

19.6 
19.0 
19.0 
18.5 
18.0 


482 


TABLE  3.— TIDAL  DIFFERENCES 


a 


36 
37 


38 
39 
40 
41 
42 
43 
44 


45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

65 
56 
57 
58 
59 

60 
61 
62 
63 
64 


Station. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 


18 
19 
20 
21 
22 

23 
24 
25 
26 
27 

28 
29 
30 
31 
32 


EUROPE  (WB8T  CoAOT)— Cont'd. 
'  THE  BRITISH  ISLANDS— Continued. 

England^  eatt  eoatt. 

Berwick , 

Holy  Island , 

Blyth 

North  Shields 

Tyne  River  Entrance , 


Geographic  position.:       «'«"^?J^.S^^ '« 


Lati- 
tude. 


North, 

o    t 

55  46 
55  41 
55  08 
55  01 
55  01 


Newcastle,  Tyne  River 54  67 

Sunderland '  54  55 

Seaham ;  64  50 

West  Hartlepool 64  41 

Whitby ■  64  30 

Scarborough 64  17 

~  54  12 

64  07 
64  05 
63  34 
63  44 
63  41 


Filey  Bay. 

Flam  borough  Head 

Brldlinf(ton 

Great  Grimsby,  Humber  River. 

H I'LL,  Humber  River 

Goole,  Humber  River 


Spurn  Point,  Humber  River. 

Bcwton  Dock 

Lynn  Deep 

Wells  Harbor 

Blakeney  Bar 


63  85 
52  67 
58  01 
52  67 
62  68 


Yarmouth  Road 52  35 

Lowestoft W  29 

OrfordNess 52  05 

Harwich 61  56 

Nore  (light  vessel),  Thames  River.  51  29 

Sheerness,  Thames  River '  61  27 

Chatham,  Thames  River i  61  23 


Gravesend,  Thames  River. 
Woolwich,  Thames  River . 
Greenwich,  Thames  River 


33  London  Docks,  Thames  River 

34  '  London  Bridge,  Thames  River..*. 


61  26 
51  29 
61  28 


61  29 
61  80 


I 


35  I  Margate [  61  23 


Ramsgate 61  20 

Deal 51  14 


England,  mniih  cftagt. 


61  07 


Dover 

Folkestone '  61  06 

Dungeness 50  55 

Rye  Bay 50  56 

Hastings 50  61 

Beachy  Head 50  44 

Newhaven 60  47 


Brighton 50  49 

Shoreham 50  50 

Littlehamptoii 50  48 

SelseaBiir. '  50  44 

Portsmouth 50  47 

Calshot  Castle ;  50  49 

Southampton 60  54 

Cowes,  Isle  of  Wight l  50  45 

Bembridge  Point,  Isle  of  Wight .... j  60  41 
Yarmouth,  Isle  of  Wight 50  41 


Christchurch 

Poole  Entrance 

Portland  Breakwater 

Bridport 

Lyme  Regis 


50  44 
50  40 
50  34 
50  42 
50  43 


Exmouth 50  37 

Teignmouth 50  32 

Torquay,  Torbay 50  27 

Dartmouth 60  21 

Start  Point 50  13 


Longitude. 


Arc. 


Time. 


WeaL 
°    '      h.m. 


1 
1 

1 
1 
1 

1 
1 
1 
1 


69 
60 
80 
26 
25 

36 
21 
19 
12 


0  87 

0  23 
0  17 


0 
0 


05 
12 
0  05 
0  20 
0  53 


008 
007 
006 
0  06 
0  06 

0  06 

oa5 

0  05 
0  05 
0  02 

0  02 
0  01 
00 
01 
00 
01 
04 


0 
0 
0 
0 
0 


Eaat. 


007 
000 
026 

0  60 

1  00 

1  44 

1  45 
1  84 
1  19 
0  48 

0  45 
0  30 
0  22  ' 
0  04  ' 
0  00  I 

West 

0  03  I 
0  07 


000 
000 
0  02 
0  03 
0  04 


0 
0 
0 
0 
0 


07 
07 
06 
05 
03 


0  03 
0  02 
0  01 
0  00 
0  OO 


0  00 
0  00 


Ewft 


1  23 
1  25 
1  25 


1  19 
1  12 
0  58 
0  47 
0  36 
0  18 
0  04 


0  06 
0  06 
0  06 


0  05 
0  05 
0  04 
0  U3 
0  02 
0  01 
0  00 


West. 


0  08 
0  15 
0  32 

0  47 

1  06 


0 
0 


01 
01 
0  02 
0  03 
0  (M 


1 
1 
1 
1 
1 

1 
1 
2 
2 
2 


17 
24 
18 
04 
81 

46 
56 
26 
46 
66 


8  26 
830 
S  82 
334 
3  38 


0  05 
0  06 

0  a5 

0  04 
0  06 

007 
0  08 
0  10 
0  11 
0  12 


0 
0 
0 
0 
0 


14 
14 
14 
14 
16 


Name. 


Sheerness 
Sheerness 
Sheerness 
Sheerness 
Sheerness 

Sheerness 
SheemcMS 
Sheerness 
Sheerness 
Sheerness 

Sheerness 
Sheerness 

Hull 

Hull 

Hull 

Hull 

Hull 


Hull. 
Hull. 
Hull. 
Hull, 
Hull. 


Sheerness 
Sheerness 
Sheerness 
Sheerness 
Sheerness 


Sheerness 

Sheerness 

Sheerness 

Sheerness 

London  Bridge 


London  Bridge 
London  Bridge 


Sheerness 
Sheemes*) 
Sheemei« 


,  I 


Dover 
Dover 
Dover 
Dover 
Dover 
Dover 
Dover 


Dover 
Dover 
Dover 
Dover 
Dover 

Dover 
Dover 
Dover 
Dover 
Dover 


Page. 


Portland  Br'kw 
Portland  Br'kw 
Portland  Br'kw 
Portland  Br'kw 
Portland  Br'kw 

Brest 

Brest 

Brest 

Brest 

Brest 


291 
291 
291 
291 
291 

291 
291 
291 
291 
291 

291 
291 

287 
287 
287 
287 
287 


287 
287 
287 
287 
287 

291 
291 
291 
291 
291 

291 
291 
291 
291 
295 


296 
295 


291 
291 
291 


299 
299 
299 
299 
299 
299 
299 


299 
299 
299 
299 
299 

299 
299 
299 
299 
299 

303 
803 
303 
803 
308 

276 
276 
276 
276 
276 


Tidal  differences. 


Time. 


HW. 


LW. 


Cfreenwich  time. 


h.fn. 
+  2  05 
2  16 
300 
3 
3 


+ 
+ 
+ 
+ 


06 
03 


+ 
+ 

+ 


3  17 
3  06 
8  08 
3  13 
8  26 


3 
4 

1 
1 
0 
0 
1 


52 
00 
40 
SO 
84 
00 
20 


+ 
+ 


0  44 
020 
0  12 
0  47 
0  16 


+  8  47 
+  9  29 
+10  48 
+  11  40 
+  006 


+ 
+ 
+ 


0  00 
0  48 
0  43 
0  51 
0  14 


-007 
000 


-  1  07 

-  1  16 
~  1  87 


0  00 
0  11 
32 
04 
0  22 
0  06 
0  %< 


0 
0 


+ 
+ 


+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 


+ 
+ 


37 
00 
25 


-  0  09 


+ 
+ 
+ 
+ 
+ 


2 
2 
2 
2 

1 


89 
09 
14 
24 
60 


0  03 
0  22 
0  09 
0  86 
0  32 

0  22 

2  03 
0  07 

0  09 

1  07 

3  86 


+ 
+ 
+ 
+ 


+ 
+ 
+ 
+ 
+ 

+ 
+ 


+ 


4 
4 

1 
1 
0 
0 
1 


+ 
+ 
+10  69 


+11 
+  0 


+ 
+ 

+ 


+ 


+ 

+ 


+ 
+ 
+ 
+ 
+ 


Height. 


Ratio 

of 
ranges. 


HW.      LW. 

I 


n.  fit. 
+  223 

2  34 

3  18 
324 
8  21 


8  86 
3  24 
8  26 
833 
344 


Mean  Low 
Water  Springs, 


09 
16 
55 
47 
62 
00 
12 


fert. 

-  1.8 

-  L8 

-  1.8 

-  2.0 

-  1.6 

-  1.4 

-  2.3 

-  2.3 

-  2.7 

-  1.8 

-1.4 

-  1.1 

-  4.0 

-  4.0 

-  1.0 
0.0 

-  6.7 


1 


1  02 
0  02 
0  SO 
029 
0  02 

8  68 

9  40 


.+ 
i  + 


I 


51 
17 


0  00 
0  69 

0  54 

1  27 
0  44 


0  34 
0  00 


0  86 
0  12 
0  42 


0  00 

1  11 
1  32 

0  56 

1  22 
0  54 
0  22 


-  0  57 

-  0  3K 

-  0  51 

-  0  26 

-  1  28 


1.6 
0.4 
2.2 
7.6 
4.9 

9.8 
9.5 
8.0 
6.0 
1.4 

0.0 
LO 
1.4 
1.4 
2.0 


0  38 

1  08 

0  63 

1  09 

2  07 

3  57 
1  58 
000 

1  04 
048 

280 
200 
206 

2  15 

141 


I 


-  0.6 
0.0 


feet. 

+0.1 

+0.1 

+0.1 

+0.1 

+0.1 

+0.2 

0.0 

0.0 

-0.1 

+0.1 

+0.2 
+0.2 
-0.2 
-0.2 
+0.2 
0.0 
-0.6 


0.0 
+0.4 
+0.6 
-0.6 
-0.3 

-1.1 
-1.0 
-0.9 
-0.6 
-0.2 

0.0 
+0.1 
+0.1 
+0.1 
-0.1 


0.0 
0.0 


1.6  +0.1 
0.9  -0.3 
1.1      +0.2 


0.0 

0.0 

1.00 

+  0.9  ' 

+0.7 

1.01 

+  2.4 

+1.0 

1.10 

+  2.6  , 

+1.0 

1.11 

+  4.4  • 

+1.2 

1.21 

+  0.9 

+0.7 

1.01 

+  0.9 

+0.7 

1.01 

+  0.6 
-0.9 

-  2.6 

-  2.3 

-  4.9 

-  4.2 

-  6.3 

-  6.8 

-  4.4 
-10.6 


1.4 
0.1 
0.0 
8.8 
4.0 


7.7 
6.0 
5.4 
4.8 
4.2 


+0.8 
+0.6 
+0.2 
+0.3 

ao 

0.0 
-0.1 
-0.2 

0.0 
-0.8 

-0.2 
+0.1 
0.0 
+1.0 
+1.0 


o.>* 

O.Ni 
O.J-5 
O.S=> 
O.hT 

0.8^ 
0.h3 
0.S3 
0.81 
0.86 

0.8s 
0.91 
0. 


0. 
0. 
1. 
0, 


77 
93 
OD 
61' 


0,90 
1.01 
1-lU 
0.57 
0.72 

O.SS 
0.37 
0.47 
0.67 
0.91 

1.00 
LOT 
1.09 
1.G9 
0.93 


0.98 
1.00 


0.87 
0.9r; 
0.91 


0.99 
0.91 
0.81 
0,,S3 

0.72 
a66 
0,«2 

a7u 

0.34 

0.74 
0.95 
1.00 
l.«9 
1.73 


1    M.m  V 
-1.1 

o.» 

-0.8 

0.65 

-0.8 

aes 

-0.8 

a72 

-0.6 

aw 

1 


ANI>  TIDAL  CONSTANTS. 


433 


B 


Interval. 


1 
2 
3 

4 
5 

6 
7 
8 
9 
30 

11 
12 
13 
14 
15 
16 
17 


26 
27 

28 
29 
30 
31 
32 


33 
34 


45 
46 
47 

48 
49 

50 
ol 
52 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 


Mean. 


HWI. 


h.  m. 
2  08 

2  20 

3  05 
3  11 
3  08 

3  22 
3  12 
3  14 
3  19 
3  35 


01 
10 
20 

4  29 

5  26 
59 
16 


5 
7 


18 

5  16 

19 

6  20 

20 

5  50 

21 

6  50 

22 

6  20 

23 

9a5 

24 

9  47  ■ 

25 

11  05  1 

11  56 
020 

0  14 

1  01 

0  65 

1  02 
1  10 


1  17 
1  24 


Tropic. 


LWL      HHWI.       LLWI. 


11  a5 

11  24 
11  10 
11  35 
11  31 

11  20  I 
0  35 
11  a5 
10  50  ! 

9  50  ; 

I 

10  00  I 
8  00  I 
6  21  ! 

5  55  I 

6  10 

6  15 
5  45 

5  50 

6  00 
5  25 


h.  m. 

8  28 


40 
25 
31 


928 

9  42 
9  32 
9  34 
9  41 
9  55 

10  20 
10  28 
10  36 

10  43 

11  39 

0  05 

1  14 


11  29 
0  08 

12  03 
0  38 
0  08 


53 
35 
53 

5  44 

6  33 


6  16 


7 
7 
7 
7 


14 
08 
40 
46 


56 
30 


35 

11  a5 

5  43 

:36 

11  26 

607 

37 

11  06 

5  37 

3s 

11  OS 

5  5t'> 

3y 

10  57 

4  45 

40 

10  35 

4  2:i 

41 

11  10 

4  58 

42 

10  13 

4  31 

43 

11  10 

4  58 

44 

11  41 

5  29 

A.m. 

2  03b 

2  156 

300& 

3  06b 

808b 

8  14b 

8  04b 

806b 

8  lib 

8  27b 

35Sb 

402b 

4  13b 

4  22b 

6  19b 

6  62b 

7  08b 

4  .53 

5  12 
4  5H 

6  23 

4  19 

5  08 

6  48 
4  53 
4  38 

3  38 

4  48 
2  48 
0  48 

12  08 
12  23 

0  03 

11  58 

12  03 
12  13 
11  38 


5  lib 

6  14b 
6  44b 
6  42b 
6  13b 


9  15b 

9  57b 

14b 

12  08b 

0  26b 


11 


07b 
07b 
01b 
08b 
05b 


1  12b 
1  20b 


11  30a 
11  22rt 
11  00a 


11  06<r 
10  55« 

10  33a 

11  08ri 
10  41a 

10  08/1 

11  39(1 


11  03a 
11  22a 
11  08a 
11  3:vi 
11  29a 

11  17a 

0  33b 

11  02a 

10  47a 

9  46a 

9  48a 
7  50fi 
6  13a 

5  48a  , 

6  03a 

6  lla 
6  42a  , 
5  47a  I 
5  57a 
5  22a 


h.m. 
8  31b 

8  43b 
928b 

9  84b 
9  81b 

9  46b 
9  37b 
989b 
944b 
10  00b 

10  24b 
10  38b 
10  40b 

10  47b 

11  48b 
008a 
1  18a 


11  82b 
0  lla 

12  06b 
0  42a 
0  12a 

2  49a 
8  81a 


Range  of  tide. 


4 
5 
6 

6 
7 

7 
7 
7 


49a 
41a 
80b 

17b 
lib 
a5b 
37b 
47b 


7  57b 

8  31b 


5  45b 

6  09b 
5  39b 


5  58b 


47b 
26b 
00b 
33b 
00b 


5  31b 


4  55b 

5  14b 
00b 
25/i 
21b 


5 
5 
4 


5 
6 
4 
4 
3 


lib 
50b 
55b 
41b 
42/) 


5  00b 

2  .TKb 

0  56b 

12  16a 

12  31a 

0  07b 
12  02a 
12  07a 
12  17a 
11  42a 


Mean 

(Mn). 


feet. 
11.6 
11.6 
11.6 
11.4 
11.7 

11.9 
11.2 
11.2 
10.9 
11.6 

11.9 
12.2 
12.6 
12.6 
15.1 
16.8 
10.1 


14.6 

16.4 

18.0 

9.8 

11.7 

4.7 
6.0 
6.8 
9.1 
12.8 

13.6 
14.4 
14.7 
14.7 
15.8 


17.2 
17.6 


11.7 
12.9 
12.2 


15.1 
15.3 
16.6 
16.8 
18,3 
15.3 
15.3 


15.0 
13.7 
12. 2 
12. 5 
10.2 

10.9 
9.9 
9.4 

10.6 
5.2 

3.0 
3.9 
4.1 
6.9 
7.1 

8.1 

9.6 

10.0 

10.6 

11.2 


Spring!  Neap 

(Sg).   !  (Npf. 


feet, 
15.0 
15.0 
15.0 
14.8 
15.2 

16.6 
14.5 
14.6 
14.1 
16.0 

15.6 
16.8 
15.8 
15.8 
19.1 
19.9 
12.8 


18.5 
20.8 
22.8 
11.8 

14.8 

5.8 

6.2 

7.8 

11.2 

15.2 

16.9 
17.8 
18 
18 


2 
2 

18.8 


20.6 
20.9 


15.2 
15.8 
15.8 


18.2 
19.8 
21.5 
21.8 
23.8 
19.8 
19.  H 


19.5 
17.8 
15.8 
16.2 
13.2 

14.1 
12.8 
12.2 
13.8 
6.8 


feet. 
7.6 
7.6 
7.6 
7.4 
7.6 

7.7 
7.8 
7.8 
7.1 
7.6 

7.7 
7.9 
8.8 
8.8 
10.6 
11.9 
7.1 


10.2 

11.5 

12.6 

6.6 

8.2 

3.4 
8.6 
4.6 
6.6 
8.9 

9.6 
10.4 
10.6 
10.6 
12.6 


18.8 
14.1 


7.6 
9.3 
7.9 


U.4 

10.1 

11.0 

11.1 

12, 

10. 

10. 


4 

6 

6 

11 

11 


10.8 
12.8 
13.4 
14.1 
14.9 


9. 
9. 
8. 
8. 
6. 


7.2 
6.5 


6. 
7. 
3. 


0.8 
1.0 
1.2 
1.7 
1.8 

4.9 
5.9 
6.1 

<».  5 

6.8 


Great 
tropic 

(Go). 


feet. 
13.8 
18.8 
18.8 
18.1 
18.4 

13.7 
12.9 
12.9 
12.7 
13.4 

13.7 
14.2 
12.6 
12.6 
16.2 
17.0 
10.2 


14.7 
16.5 
18.1 
9.4 
11.8 

6.8 

6.1 

7.6 

10.6 

13.9 

15.0 
16.2 
16.6 
16.6 
17.4 


18.9 
19.3 


13.3 
14.8 

13. 8 


16.9 
16.9 
18.4 
18.6 
20.1 
16.9 
16.9 


16.6 
15.0 
13.5 
13.8 
11.5 

12.3 
11.2 
10,5 
12.0 
6.2 

3.5 

4.4 
5.1 
7.6 
7.8 


Tropic  diurnal 
inequality. 


8.2 

9.7 

10.1 

10.7 

11.3 


HWQ. 


feet. 
0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.9 
0.8 
0.8 
0.9 
0.9 
0.7 


0.9 
0.9 
0.9 
0.7 
0.7 

0.3 
0.3 
0.4 
0.4 
0.4 

^.8 
0.6 
0.6 
0.5 
0.4 


0.4 
0.4 


0.4 
0.6 
0.4 


0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 


0.5 
0.4 
0.4 


0. 
0. 

0. 
0. 
0. 
0. 
0. 


0.6 
0 


0, 
0. 
0. 


0.6 
0.6 
0.7 
0.7 
0.7 


LWQ. 


feet. 
1.6 
1.5 
1.5 
1.5 
1.5 

1.6 
1.5 
1.5 
1.6 
1.6 

1.6 
1.7 
1.8 
1.8 
1.9 
2.0 
1.6 


Diurnal  wave. 


Mean  Rea  level 
above  plane  of— 


Tropic 
HW 

inter- 
val. 


0.5 
0.4 
0.4 
0.4 
0.4 

0.5 
0.4 
0.3 
0.5 
0.8 

0.5 
0.6 
0.8 
0.8 
0.8 

0.4 
0.4 
0.4 
0.4 
0.4 


Tropic 
range. 


h.  m. 


11  16 


18  42 


8  56  : 


6  52 


8  00 


3  30 


feet. 
1.2 
1.2 
1.2 
1.2 
1.2 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.8 
1.8 
1.8 
1.9 
2.0 
1.6 


1.9 
2.0 
2.1 
1.5 
1.7 

1.0 
1.0 
1.2 
1.4 
1.6 

1.7 
1.7 
1.8 
1.8 
1.4 


1.4 
1.4 


1.1 
1.2 
1.1 


0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 


0.7 
0.6 
0.6 
0.6 
0.5 

0.6 
0.5 
0.5 
0.6 
0.4 


0. 
0. 


0.9 
1.2 
1.2 

0.6 
0.7 
0.7 
0.7 
0.8 


Predic- 
tions. 


feet 
7.6 
7.5 
7.5 
7.4 
7.6 

7.8 
7.2 
7.2 
7.1 
7.5 

7.8 
7.9 
7.9 
7.9 
9.6 
10.0 
6.4 


9.2 

10.4 

11.4 

6.9 

7.4 

2.9 
3.1 
3.9 
5.6 
7.6 

8.6 
8.9 
9.1 
9.1 
9.4 


10.2 
10.4 


7.6 
7.9 
7.9 


9.1 

9.9 

10.8 

10.9 

11.9 

9.9 

9.9 


9.8 
8.9 
7.9 
8.1 
6.6 

7.0 
6.4 
6.1 
6.9 
3.4 

2.4 
3.2 
3.2 
6.6 
5.7 

5.4 
6.4 
6.7 
7.0 
7.4 


Tropic 
LLW. 


feet. 
6.8 
6.8 
6.8 
6.7 
6.8 

7.0 
6.6 
6.6 
6.6 
6.9 

7.0 
7.3 
6.4 
6.4 
7.8 
8.8 
5.2 


7.6 
8.4 
9.2 
4.8 
6.0 

3.0 
3.2 
4.0 
6.6 
7.3 


8.6 
8.6 
9.0 


9.7 
10.0 


6.8 
7.5 
7.0 


8.5 
8.4 
9.2 
9.3 
10.0 
8.4 
8.4 


8.3 
7.4 
6.5 
6.8 
5.7 

6.2 
4.8 
4.6 
5.1 
2.5 

1.7 
2.2 
2.6 
3.8 
3.9 

4.0 
4.8 
6.0 
5.3 
5.6 


Varia- 
tion of 
the  com- 
pass. 


West. 

o 

18.0 
18.0 
17.5 
17.5 
17.5 

17.6 
17.6 
17.6 
17.0 
17.0 

16.5 
16.5 
16.6 
16.6 
16.5 
lfi.5 
16.5 


16.0 
16.0 
15.5 
15.5 
15.0 

15.0 
15.0 
15.0 
16.0 
15.6 

15.5 
15.6 
15.5 
15.6 
16.5 


16.0 
16.0 


15.0 
15.0 
15.0 


15.0 
16.0 
15.0 
15.0 
16.5 
15.5 
15.5 


16.0 
16.0 
16.0 
16.0 
16.0 

16.5 
16.5 
16.5 
16. 5 
16.5 

16.5 
16.5 
17.0 
17.0 
17.0 

17.5 
17.5 
17.5 
17.5 
17.5 


30820-05- 
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TABLE  3.— TIDAL  DIFFERENCES 


^                           Number.                 1 

Station. 

Geographic  position. 

Standard  port  for 
reference. 

Tidal  differences. 

Ratio 

of 
ra&g€!> 

LaU- 
tude. 

Longitude. 

.\rc.     Time. 

1 

Name. 

Page. 

Time. 

1 
Height. 

HW. 

LW. 

HW.  .   LW. 

1 

EUROPE  (West  Coast)  — Cont'd. 

• 

THE  BRITISH   IS L.vxDS— continued. 

England,  (touth  «^o;*-/— Continued. 

Bolt  Head 

North. 

o    / 

50  12 
50  20 
50  22 
50  20 
50  20 

50  16 
60  15 
50  08 
50  06 
50  02 

49  58 

50  07 
49  .>* 
49  55 

49  57 

50  08 
50  12 
50  25 
50  34 

60  41 

50  50 

51  10 
51  03 
51  00 
51  04 

51  12 
51  13 
51  13 
51  12 
51  07 

51  23 
51  20 
51  26 
51  87 
51  51 
51  34 

61  28 
61  24 
51  37 

61  33 
51  50 

51  38 
51  40 
51  41 
51  43 

51  59 

52  05 
52  13 
52  24 

62  33 
52  43 

52  54 

52  45 
5;^  07 
5;^  16 

53  19 
53  19 
53  20 

53  11 
53  22 
53  24 
53  81 
53  32 

We 

O    f 

8  48 
4  09 
4  10 
4  29 
4  38 

4  47 

5  04 

6  04 
5  06 
5  07 

5  13 

6  32 
6  21 
6  19 
6  22 

6  43 
5  28 

5  05 
4  55 
4  43 

4  34 
4  40 
4  12 
4  18 
4  03 

4  07 
3  50 
8  28 
3  03 
3  00 

8  07 
2  59 
2  86 
2  89 
2  17 

2  59 

8  10 
8  33 

3  56 

4  19 
4  19 

4  41 

6  10 
4  56 
6  40 
4  57 

4  39 
4  20 
4  06 
4  03 
4  04 

4  26 
4  48 
4  19 
4  05 
4  37 
4  02 
3  19 

265 
3  18 
800 
8  81 
8  11 

8t. 

h.  m. 
0  15 
0  17 
0  17 
0  18 
0  19 

0  19 
0  20 
0  20 
0  20 
0  20 

0  21 
0  22 

Brest 

276 
275 
275 
275 
275 

275 
275 
275 
275 
275 

275 
275 
275 
275 
275 

• 

275 
275 
275 
275 
275 

275 
275 
275 
275 
275 

275 
275 
275 
275 
275 

275 
275 
275 
275 
275 
275 

275 
275 
275 
275 
275 

275 
275 
275 
275 
275 

275 
275 
275 
275 
275 

275 
275 
275 
275 
275 
807 
807 

807 
807 
807 
807 
307 

Oreenun 

h.  m. 
+1  65 
+1  47 
+1  57 
+1  38 
+1  29 

+  1  19 
+  1  18 
+  1  10 
+1  00 
+0  50 

+1  16 
+0  62 
+0  50 
+0  47 
+0  42 

+0  48 
+102 
+0  58 
+0  55 
+1  29 

+1  58 
+1  29 
+2  12 
+2  17 

+2  41 

fl  56 
+2  15 
+2  34 
+2  57 
+4  07 

+3  02 
+3  00 
+3  20 
+3  36 
+5  49 
+8  22 

+3  08 
+2  34 

+2  11 
+2  13 
+  1  57 

+2  09 
+2  12 
+2  11 
+2  13 
+3  05 

+3  13 
+3  47 
+3  61 
+4  01 
+4  16 

+4  08 
+a5S 
+6  47 
-6  44 
-6  57 
-0  42 
-0  15 

+129 
-0  18 
000 
-0  04 
-0  85 

lehtime. 

h.  tn. 

+1  46 

Mean  JLow 
WatrrSpnngs, 

fcti.     feet. 
-  4.5      -0.7 

0.74 
0.7^ 
O.T:* 
O.v 

0. 7e. 

U.T7 
Q.K 
0.*t' 
0.77 

o.ro 
O-t: 

O.S' 

1 

0.94 

2 

PI vmouth  Breakwater 

Brest 

+1  38    -  3.8      -0.6 

3 

Devon  port 

Brest 

+1  48  i-  3.6 

-0,6 
—0.3 

4 

EUist  Looe 

Brest 

Brest 

+1  29 
+  1  20 

+1  10 
+1  09 
+  1  01 

-  2.5 

5 

Fowev 

-  4.2      -0.6 

-3.8      -0.6 

-  8.4      -1.2 

-  3.4  1   -0.4 

6 

Mevaeriiwev 

Brest 

7 

8 

Truro,  town  quay 

Falmouth 

Brest 

Brest 

9 

Helford  Entrance 

Br(>st 

+0  61    -  8.8      -0.6 

10 

Coverack 

Brest 

Brest 

+0  41 

+  1  07 
+0  43 
+0  41 

-  4.6      -0.6 

-  4.8      -0.6 

11 

Lizard  Head 

12 

Penzanee 

Brest  

-  8.1 

-  3.2 

-0.5 
-0.4 
-0.4 
-0.5 

-0.4 
0.0 

13  St.  Agnes  Island,  Sciliy  Islands  .... 

14  St.  Mary  Island,  Sciliy  Islands 

15  Treaoow  Ishmd.  Scillv  Islands 

0  26 
0  25 
025 

023 
0  22 
0  20 

Brest 

Brest 

+0  88    -  8.2 

Brest 

+0  33 
+0  89 

-3.1 
-  1.2 

16 

England,  \v€9t  coatt. 
Cape  Cornwall 

Brest 

17 

St.  I  ves 

Brest 

+0  53   +  L2 

l.l« 

18 

Towan  or  New  Quay 

Rrpst 

+0  49  ,+  1.8         0.0 
+0  46  '+  2.3      +0.1 
+1  20    +  2.4         0.0 

+  1  49    +  8.0      +0.2 

1.1^ 

19 

Padstow  Ba V 

0  20     Brest 

0  19     Brpsf 

1.3? 

20 

Boscastle 

l.lti 

21 

Budeha ven 

0  18 
0  19 
0  17 
0  17 
0  16 

0  16 
0  15 
0  14 

Brest 

l.J* 

22 

Lund V  I.sland 

Brest 

+1  20   +  6.6 
+2  03    +8.0 
+2  08   -  8.0 
+2  32    -  7.9 

+1  47    +  6.9 
+2  06    +  9.8 
+2  25   +U.4 
+2  48    +18.8 
+3  58  1-  1.2 

+2  63   +16.2 
+2  51    +15.6 

+0.6 
+0.2 
-0.6 
-1.3 

+0.7 
+1-0 
+1.2 
+1.6 
-0-4 

+  1.8 
+1.8 

1.41 

23 

Appledore.  Torridge  River 

Brest 

1-1? 

24 

Biaeford,  Torridge  River 

Brest 

O.M 

25 

Barnstaple,  Taw  River 

Brest 

Brest 

Brest 

0..V 

26 
27 

Ilf racombe,  Bristol  Channel 

Lvnmouth.  Bri.«tol  Channel 

IT' 
1  •*' 

28  Minehead,  Bristol  Channel 

29  1  BridgewaterBar,  Bristol  Channel.. 
,  30     Bridgewater,  Bristol  Channel 

31  1  Flatholm  Island.  Bristol  Channel.. 

32  Weston-suner-Mare.  Bristol  Chan.. 

Brest 

i.r 

0  12 
0  12 

Brest 

l.v 

Brest 

0.^4 
1.5*7 

i.s; 

0  12 
0  12 
0  10 
0  11 

Brest 

Brest 

33 

Bristol,  Avon  River 

Brest 

+3  11    +10.5     +1.1 
+8  27+16.3      +1.9 
+5  40    -12.4      -1.8  ' 
+3  13  1+16.2      +l-«  1 

34 

Chepstow.  Severn  River 

Brest 

L^ 

li^i 

Gloucester.  Severn  River 

009 
0  12 

0  13 

Brest 

0-jy 

1.<C 

1.9!? 
I  71 
l.C 

l.?l 
\  cb 

L^ 

LI* 

:.K 

€.r 

0  74 

36 

Newport,  Severn  River 

Brest 

TtrPfit 

1 

37 

Cardiff,  Bristol  Channel 

+2  69 

\ 
+  14-9      +1.7 

1  38 
1  39 

Nash  Point.  Bristol  Channel 

Swansea.  Bristol  Channel 

0  14     Brest 

0  16  1  Brest 

0  17     Brest 

0  17     Brest , 

0  19      Rrast 

+2  50  1+11.9  ,  +1.3 
+2  02    +  6.9  t  -^0-7 

40 
41 

42 
43 

40 
|46 

1  47 

Worms  Head.  Bristol  Channel 

Carmarthen,  Towy  River 

Caldv  Island * 

+2  04 

+1  48 

+2  00 

+2  03 

+  6.0     +a4 
+  6.7      +0-5 

+  5.2     +0.4 
+  4. 1      -1-0. 3  ' 

St.  Anns  Head,  Milford  Haven 

Pembroke,  Milford  Haven 

0  21 

Brest 

020 
023 
0  20 

0  19 
0  17 

Brest 

+2  06    -i-  2.8      4-6. -J  ' 

Smalls  Light-Hou.se 

Brest 

+2  04 
+2  66 

-1-3  04 
+3  38 
+3  42 
+3  6i 
+4  07 

+3  54 
+3  44 
+5  38 
-5  63 
-6  06 
-1  14 
-0  47 

+0  32 
-0  28 
000 
-0  28 
-1  07 

+  1.8  .  -0.1 
-6.4      -1.0 

-6.7      -1.1 

-  5.8     -1.0 

-  4.6     —0,8 

-  4.7  I   -0.9 
-4.6     -0.8 

-  4.0     —0.8 

-  4.0    -as 

-3.4      -0.6 

+  3,4       A^-9 

Fishguard 

Cardigan 

Brest 

Brest 

TtrPflt 

1 
48 

New  Quav 

1  49 

Abervst  with 

0  16  I  Rr<^Rt 

C  'A 

50 
51 

Aberdovey 

Barmouth 

0  16 
0  16 

0  18 
0  19 

Brest 

Brest 

Brest       

C  '4 

62 

Pwllheli 

0  > 

53 

Bardsey  Island 

Brest 

u  > 

W 

Carnarvon,  Menai  Strait 

0  17 

Rrpst 

0..": 

55 

Beaumaris,  Menai  Strait 

0  16  1  Rrfst 

1.-^   : 

i  .56 

Holvhead 

0  18 

Brest 

-  8.2 

-  4.5 

-a  6 

—OS 

O.V  ; 

57 

Trw vn-Du  Point 

0  16 
0  13 

0  12 
0  13 
0  12 
0  14 

Li  veroool 

&>' 

58 

Air  Point,  Dee  River 

Liveroool 

-  2.0  '      O-O 

a.-: 
est 

59 

England,  treat  fW7^/— Continued. 
Chester,  Dee  River 

Liverpool 

Liverpool 

Liverp<x)l 

Ijivornnol 

-15.4 

-  0.6 
0.0 

-  1.9 

-  1.4 

-1.6 

ao  1 

0.0 
+0.1 

+a2 

60 
62 

Helbre  Island,  Mersey  River 

Liverpool,  Mersey  River 

North  west  Light  Vessel 

€.?7 
L*  ! 
0.?i   1 

63 

Formby  Point 

0  13      I.ivprnool 

S-SC  ' 

1 

AND  TIDAL  CONSTANTS. 
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y. 


Interval. 


Range  of  tide. 


Tropic  diurnal 
inequality. 


Diurnal  wave 


Mean  sea  level 
above  planeof — 


Mean. 


3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 


16 
17 

IS 
19 
•-!0 

21 
2-J 
23 
24 
25 

2« 

27 
2K 
29 
30 

31 
32 
33 
34 
35 
36 


37 
38 
39 
10 
41 

42 
43 
44 
45 
46 

47 

4M 
49 
50 
51 

62 

54 
.Vt 

57 

58 


59 
60 
61 
62 
63 


Tropic. 


HWI.      LWI.      HHWI. 


h.   fit. 

h.  m. 

530 

11  43 

5  20 

11  33 

5  80 

11  43 

5  10 

11  23 

5  00 

U  13 

4 
4 
4 
4 
4 

4 
4 

4 
4 

4 


4 
4 
4 
4 
5 


50 
48 
40 
80 
20 

45 
20 
15 
12 
07 


15 
30 
28 
25 
00 


5  80 
5  00 
5  45 

5  50 

6  15 

5  30 

5  50 

6  10 

6  35 

7  45 

6  40 

6  38 

7  GO 
7  15 
9  30 
7  00 


6  45 
6  10 
5  45 
5  46 
5  30 

5  40 
5  41 
5  41 

5  40 

6  35 


6  44 

7  20  , 

7  '25 

7  35 

7  50  ! 

7  35  1 

7  24 
9  20 
10  15 
10  00 
10  10 
10  40 


000 
10  37 
10  56 
10  50 
10  20 


11  03 
11  01 
10  53 
10  43 
10  83 

10  58 
10  33 
10  28 
10  25 
10  20 


10  28 
10  43 
10  41 

10  38 

11  13 

11  43 
11  13 

11  58 

12  03 
0  03 

11  43 

12  03 
12  23 

0  23 

1  33 

0  28 
0  26 
48 
08 
18 
48 


0 
1 
8 
0 


0  33 

0  23 

11  58 

11  59 

11  43 

11  53 
11  .>4 

11  5« 

11  53 

0  23 

0  :« 

1  08 
1  13 
1  23 
1  38 


1 
1 
3 
4 


23 
12 
08 
03 


3  48 

3  58 

4  28 


5  48 

4  47 

5  16 
4  48 
4  08 


h,  9n. 
528a 
5  18a 
528a 
5  08a 
4  58a 


4 
4 
4 
4 
4 

4 
4 
4 

4 
4 


4 
4 
4 
4 
4 


48a 
44a 
37a 
27a 
17a 

42a 
17a 
12a 
09a 
04<( 


10a 
25a 
23fi 
20ri 
55<t 


5  26a 

4  56<i 

5  41a 

5  45<i 

6  09a 

5  26a 

5  46a 

6  06a 

6  31a 

7  40a 

6  36a 
6.34a 

6  56a 

7  11a 
9  22a 
6  56a 


6  41a 
6  06^( 
5  41(1 
5  42a 
5  26a 

5  36a 
5  :^r 

5  37fi 

5  ;ywi 

6  29*1 

6  38a 

7  14a 
7  19« 
7  29a 
7  44a 

7  29a 
7  18a 
9  15a 

10  11a 
9  55a 

10  Otxi 

10  ma 


-0  06/j 
10  34a 
10  53<i 
10  47a 
10  17a 


LLWI. 


Mean 
(Mn). 


A.  fit. 
11  47a 
11  86a 
11  46a 
11  26a 
11  17a 

11  06a 
11  05a 
10  57a 
10  46a 

10  87a 

11  02a 
10  S7a 
10  82a 
10  29u 
10  24a 


10  33<i 

10  47fr 

10  45<i 

10  42'{ 

11  17a 

11  47a 

11  17<i  ' 

12  02a 
12  0S<i 

0  096 

11  47a 

12  06a 
12  26a 

0  266 

1  386 

0  315 
0  295 

0  515 

1  06/> 
3  2«> 
0  515 


0  365 

0  26/) 

12  Ola 

12  03a 

11  47a 


0  :i8/) 


13/> 
18/> 
285 
435 


285 
175 
135 
075 

3  535 

4  035 
4  835 


5  565 

4  505 

5  X'fii 
4  51// 
4  115 


Spring 


Neap 

(Np). 


feel. 
10.9 
11.5 
11.6 

•12.5 
11.1 

11.4 
7.5 
11.8 
11.4 
10.7 

10.6 
12.1 
11.9 
11.9 
12.1 


13.8 
16.0 
16.5 
16.9 
17.1 

17.6 
20.7 
17.5  ; 
12.8 

8.1  , 

20.9 
23.4  ' 
24.8 
26.9  i 
13.8  I 


29.0 

28.5 
24.1 
29.1 
4.2 
29.0 


27.9 
2.^.3 
20.9 
19.3 
19.9 


11  57a 

r 

19.5 

11  68^1 

1H.5  ■ 

12  02a 

17.4 

11  57a 

16.1  ; 

0  295 

9.4 ; 

Jeel. 
14.5 
15.3 
15.4 
16.7 
14.8 

15.2 
10.0 
15.8 
15.2 
14.3 

14.2 
16.1 
15.9 
16.0 
16.1 


17.9 
20.8 
21.4 
21.9 
22.0 

22:8 
26.9 
22.7 
16.0 
10.5 

27. 1 
30.4 

32. 2 
35.0 
17.9 

87.6 
37.0 
81.3 
37.8 
5.4 
37.7 


36.2 

32.8 
27.1 
25.0 
25.8 

25.3 
24.0 
22.6 
20.9 
12. 2 


11.4 
11.5 
12.0 
17.9 
12.2 
17.1 
19.3 


7.6 
20.7 
21.3 
19.8 
19.  G 


9.1 

11.8 

9.9 

12.9 

10.9 

14.2 

10.9 

14.1 

10.9 

14.2 

14.8 
14.9 
15.6 
23.2 
1.5.8 
21.9 
24.8 


9.8 
26.2 
26. 7 
25.0 
25. 5 


Great 
tropic 

(Gc). 


Seet. 
6.6 
7.0 
7.1 
7.6 
6.8 

7.0 
4.6 
7.2 
7.0 
6.5 

6.5 
7.4 
7.3 
7.8 
7.4 


9.0 
10.4 
10.7 
11.0 
11.1 

11.4 


18.9 
18. 5 
15.7 
18.9 
2.7 
18.9 


18.1 
16.4 
13.6 
12. 5 
12.9 

12.7 
12.0 
11.3 
10. 5 
6.1 

5.9 
6.4 
7.1 
7.1 
7.1 

7.4 

7.5 

7.8 

11.6 

7.9 

11.5 

12.9 


5.1 
14.1 

14.8 
12. 7 
12.9 


I 


28.1 
27.6 
23.3 
28.2 
3.9 
28.1 


27.0 
24.4 
20.1 
18.4 
19.0 

18.7 
17.7 
16.7 
15.4 
8.9 

8.6 

9.4 

10.4 

10.4 

10.4 

10.8 

10.9 

11 

17 

11 

18 

20 


8. 
2*2. 
22! 
21. 
21. 


Sefl. 
11.0 
11.6 
11.7 
12.6 
11.2 

11.5 
7.6 
11.9 
11.6 
10.8 

10.7 
12.2 
12.0 
12.0 
12.2 


13.2 
15.3 
15.8 
16.2 
16.2 

16.9 


13. 5 

ao.o 

11.4 

16.8 

8.0 

11.7 

5.3 

7.6 

13.6 

20.1 

15.2 

22.6 

16. 1 

24.0 

17.6 

26.1 

9.0 

13.2 

HWQ. 


feet 
0.7 
0.7 
0.7 
0.7 
0.7 

0.7 
0.6 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 


0.8 
0.9 
0.9 
0.9 
0.9 

0.9 
1.0 
0.9 
0.8 
0.6 

1.0 
1.1 
1.1 
1.1 
0.8 

1.2 
1.2 
1.1 
1.2 
0.4 
1.2 


1.2 
1.1 
1.0 
1,0 
1.0 

1.0 
1.0 
0.9 
0.9 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 

0.8 
0.8 
0.8 
0.9 
0.8 
1.0 
1.1 


0.7 
1.2 
1.  I 
1.0 
1.0 


LQW. 


Tropic 
HW 

inter- 
val. 


feet. 
0.4 
0.4 
0.4 
0.5 
0.4 


I' 


4 

4 


0.4 
0.4 
0.4 

0.4 
0.5 
0.5 
0.5 
0.5 


0. 
0. 
0. 
0. 
0. 
1. 
1. 


0.7 
1.3 
1.1 
1.0 
1.0 


I 


0.8 
0.9 
0.9 
0.9 
0.9 

0.9 
1.0 
0.9 
0.8 
0.6 

1.0 
1.1 
1.1 
1.1 
0.8 

1.2 
1.2 
1.1 
1.2 
0.4 
1.2 


1.2 
1.1 
1.0 
1.0 
1.0 

1.0 
1.0 
0.9 
0.9 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 


Tropic 
range. 


h.  m. 


5(1 


feet. 
0.7 
0.7 

V.7 
0.8 
0.7 

0.7 
0.6 
0.8 
0.7 
0.7 

^0.7 
0.8 
0.8 
0.8 
0.8 


1.8 
1.4 
1.3 
1.1 
0.9 

1.4 
1.5 
1.5 
1.6 
1.2 

1.7 
1.7 
1.5 
1.7 
0.6 
1.7 


0.9 
1.6 
1.5 
1.4 
1.4 


Predic- 
tions. 


feeL 
7.2 
7.6 
7.7 
8.4 
7.4 

7.6 
5.0 
7.9 
7.6 
7.2 

7.1 
8.0 
8.0 
8.0 
8.0 


9.0 
10.4 
10.7 
11.0 
11.0 


11. 
13. 
11. 

8. 

6. 


4 
4 

,8 


Tn»pie 
LLW. 


Varia- 
tion of 
the  com- 
'    pa.ss. 


13.6 
15.2 
16.1 
17.5 
9.0 

18.8 
:L8.5 
15.6 
18.9 
2.7 
18.8 


18.1 
16.4 
13.6 
12.5 
12.9 

12.6 
12.0 
11.8 
10.4 
6.1 

5.9 
6.4 
7.1 
7.0 
7.1 


7. 

/. 

7. 
11.6 

7.9 
11.0 
12.4 


4.9 
13.1 
13.4 
12. 5 
12.8 


feet. 
5.4 
5.7 
5.8 
6.2 
5.5 

6.7 
3.7 
5.9 
5.7 
•  5.3 

6.3 
6.0 
6.9 
•  6.9 
6.0 


6.5 
7.6 
7.9 
8.1 
8.1 

8.4 
10.0 
8.4 
6.8 
3.8 

10.0 
11.3 
11.9 
13.0 
6.5 

14.0 
13.7 
11.6 
14.0 
1.9 
14.0 


13.4 

12.2 

10.0 

9.2 

9.6 

9.4 
9.8 
8.3 
7.6 
4.4 

4.3 
4.7 
5.1 
6.1 
6.1 

5.4 
5.5 
6.7 
8.6 
6.8 
9.3 
10.6 


4.3 
11.  ;> 
11.5 
10.5 
10.7 


WC6t.      I 

o 

17.6 
18.0 
18.0 
18.0 
18.0 

18.0 
18.0 
18.0 
18.0 
18.0 

18.0 
18.6 
19.0 
19.0 
19.0 


18.5 
18.5 
18.5 
18.0 
18.0 

18.0 
18.0 
18.0 
18.0 
18.0 


18.0 
18.0 
17.5 
17.6 
17.6 

17.6 
17.6 
W.O 
17.6 
17.0 
17.5 


17.5 
18.0 
18.0 
18.0 
18.5 

18.5 
19.0 
19.0 
19.0 
19.0 


I 


18. 
18. 
18. 
18. 


18.6 

19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
18.0 


18.0 
18.0 
18.0 
18.5 
18.0 
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TABLE  3.— TIDAL  DIFFERENCES 


55 


1 
2 
3 
4 

5 

6 
7 
8 
9 
10 


11 
12 
13 
14 
15 


16 
17 
18 
19 
20 

21 
22 
2i 
21 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
:^ 
39 
40 

41 
42 
43 
41 
45 

46 
47 
48 
49 
50 


51 
62 
53 
54 
55, 


56 
57 
58 
59 
60 


SUition. 


Greographic  position. 


I 


Lati- 
tude. 


EL' ROPE  (Wrarr  Coast)— Ck)nfd. 

THE  BRITISH  ISLANDS— Continued. 

England^  weitt  coast — Continued. 


Stanner  Point.  Ribble  River 

l^reston,  Ribble  River 

Fleetwood,  MorecamboBay. 

Lanc'a.<iter,  Lune  River 

Barrow,  Piel  Harbor 


North. 

O       I 

53  45 
53  45 

53  56 

54  03 
54  07 


Whitehaven,  Sol  way  Firth M  33 

Workington,  Solwaj'  Firth 54  89 

Mar>T)ort,  Solway  Firth 54  43 


I 


Silloth,  Solway  Firth 

Port  Carlisle,  Solw^ay  Firth. 

/«te  o/  if  an. 


51  52 
54  56 


Ayre  Point 54  25 

Ramsey 54  19 

Doufflas '  54  09 

Castletown ,  54  04 

Peel 54  14 


Scotland,  went  cocut 


Barnkirk  or  Annan  Foot 54  58 

Dumfries,  NIth  R.,  Solway  Firth...  55  04 

Kirkcudbright 54  50 

Wigton .54  51 

Newton  Stewart 54  57 

Port  William ,  54  43 

Mull  of  Galloway !  54  38 

Port  Patrick 54  50 

IxK'h  Ryan 55  00 

I>amlash,  Firth  of  Clyde 55  31 

Ayr.  Firth  of  Clyde 56  28 

Ardrosstm,  Firth  of  Clyde ,  55  38 

Gree.nock,  Firth  of  Clyde I  55  57 

Dumbarton .  ( '1  yde  River 55  56 

Renfrew.  ClydQ  River 55  54 


Glasgow.  Clyde  River 

In  verary,  LtK'h  P\vne 

Campbelton 

Mull  of  Cantvre 56  19 

Port  Ellen,  Islay  Island 65  37 


55  62 

56  14 
55  26 


Scotland,  north  CfKiat. 


Cape  Wrath 

Loch  Erl boll 

UM'h  Tongue 

Thurso 

Stroma  Island,  south  side 

Ireland,  ca»t  ctMist. 


Red  Bay 

Maiden  Rocks 

Belfast 

Dona^hadee 

Killard  Point,  Lough  Strangford. 


Crinan i  56  06 

S^'hallasaig,  Colonsay  Island 66  04 

( )ban.  Firth  of  I>orne 66  25 

Tobermory.  Isle  of  Mull 56  37 

Hcvnish,  Tiree  Island ,  66  29 

I»ch  Moidart 66  48 

Loch  Nevis 57  01 

Kyle  Rhea,  Isle  of  Skye 57  14 

Kvle  Akin.  Loch  .\lsh 57  17 

Portree.  Isle  of  Skye 57  24 

L<ich  Torridon  57  35 

Poolewe,  Loch  Ewe 57  47 

Ul  Inpool .  Loch  Broom 57  56 

Loch  Inver ;  58  09 

Loch  Laxford 58  24 


58  38 
58  32 
58  31 
58  37 
58  40 


55  03 
54  56 
64  40 
54  39 
54  18 


Longitude. 


Arc, 


Standard  port  for 
reference. 


Name. 


Time. 


West. 


3  01 
2  42 
00 
48 
14 


3 
2 
3 


3  36 
3  35 
30 
24 
13 


4 
4 

4 
4 

4 


22 
22 
28 
39 
42 


8  16 

3  36 

4  03 
4  26 
4  2S 


4  33 

4  51 

5  07 
5  09 
5  05 


4 
4 
4 
4 
4 


38 
49 
45 
:J3 
2.) 


4  11 

5  05 

5  3<; 

5  48 

6  13 

5  33 

6  10 

5  28 

6  04 
6  54 


6 
5 
5 


53 
49 
40 

5  44 

6  11 

5  49 
5  40 
5  14 

5  17 

6  08 


5 
4 
4 
3 
3 


6  03 
5  44 
5  49 

5  32 

6  32 


h.m. 
0  12 
0  11 
0  12 
0  11 
0  13 


0 
0 
0 
0 


14 
14 

14 
14 


I  0  18 


17 
17 
18 
19 
19 


Liverpool 
Liverpool 
Liverpool 
Liver|xx>l 
Liverpool 

Liverpool 
Liverpool 
Liverpool 
Liverpool 
Liverpool 


Liverpool. 
Liverpool. 
Liverpool. 
Liverpool. 
Liverpool. 


Pa«e. 


Greenock. 
Greenock. 
Greenock. 
Greenock. 


0  13 
0  14 
0  16 
0  18 
0  18     Greenock !    311 


307 
807 
307 
307 
307 

307 
307 
307 
307 
307 


307 
807 
307 
307 
307 


311 
311 
311 
311 


18 
19 
20 
0  21 
0  20 


0 
0 
0 


0 
0 
0 
0 
0 


19 
19 
19 

18 
18 


0  17 
0  20 
0  22 
0  23 
0  25 

0  22 
0  25 
0  22 
0  24 
0  28 


Greenock 311 

Greenock 311 

Greenock 311 

Greenock 311 

Greenock '  311 

Greenock 311 

Greenock 811 

Greenock 311 

Greenock 311 

Greemx'Jc '  311 

Greenock '  311 

Greenock ffll 

Greenock 311 

Greenock 311 

Greenock 311 

Greenock 311 

Greenock 311 

Greenock 311 

Greenock 311 

Greenock 311 


I 


0 
0 


24 
23 
0  23 
0  23 
0  25 


0  23 
0  23 
0  21 
0  21 
0  21 


Greenock, 
Greenock. 
Greenock, 
Greenock. 
Greenock. 


311 
311 
311 
311 
311 


Greenock •    311 


Greenock. 
Greenock, 
Greenock. 
Greenock. 


311 
811 
311 
811 


00 

0  20 

39 

0  19 

24 

0  18 

82 

0  14 

07 

0  12 

Greenock ]    311 

Greenock '    311 


Greenock. 
Greenock. 
Greenock. 


0  24 
0  23 
0  23 
0  22 
0  22 


811 
811 
311 


Kingstown 315 

Kingstown 815 

Kinjfstown '  315 

KiUKstown 315 

Kingstown 315 


Tidal  differences. 


HW. 


LW. 


HW.      LW 


Greenwich  time. 


h.tn. 
-0  16 
+0  08 

+0  0! 
+0  C  . 

+  1  i 

+0  C. 

0  ('I 

+0  lo 

+0  VA 

-t-1  :;.» 


+0  04 
+0  09 
+0  10 
+0  09 
+0  07 


J 

f025. 
+0  01 
"0  48 
-0  25 
+0  06 

-0  46 
"0  39 
-0  43 
-0  40 
-0  08 

-0  04 
-0  09 
0  00 
+0  46 
+  1  15 

+1  34 
+0  07 
-0  11 
-1  20 
+5  37 

+5  19 
4  5  52 
4  5  54 
+6  06 
+6  06 

+  6  16  I 
4  6  20 
-5  50 

-  5  35 
-5  18 

-5  30 
-5  15 

-5  15 
-5  12 

-  5  07 


4  23 
4  14  ' 
4  05  i 
3  34 
-2  16 


h.m. 
-  0  ^8 
-0  24 

0  28 
-0  24 
+0  28 

0  26 


36 
16 


-J 
-0 
-0  01 
+0  33 


10 
01 
52 
34 
03 


Local  lime. 


-0  88  I 
-0  24 
-0  12 
+0  09 

-0  15 ; 


Mean  Low 
WatcrSprhtgs. 


-0  28 

-0  23 

-0  22 

0  23 

0  25 


+0  39 
+0  15 
-0  33 
-0  11 
+0  19 

-0  31 
-0  25 
-0  29 
-0  26 
+0  06 

+0  10 
+0  05 
0  00 
+0  69 
+1  29 

+  1  48 
+0  21 
+0  03 
-1  06 
+5  51 

+5  32 
+6  05 
+6  07 
+6  19 
+6  18 

+6  29 
+6  33 
-5  37 
-5  22 
-5  06 

-5  17 
-  5  02 
-5  02 
-4  59 
-4  54 


fnt. 

-  1.6 

-  9.2 
+  0.2 

-16.6 
+  0.6 

-  LI 

-  1.4 
-2.1 

-  1.4 

-  6.6 


6.6 
6.0 
6.0 
6.6 

9.8 


+15.6 
-4.8 
+10.5 
+  2.5 
+  0.5 

+  6.0 
+  3.2 
+  3.2 
-  0.5 
^  L8 


2.2 
2.2 
0.0 
LI 
0.4 


+ 
+ 


+ 
+ 


+ 
+ 
+ 
+ 


-0  25 
-  0  11 
-0  23 
+0  IS 
-0  02 


+0.2 
-0,8 
-f-0.4 
-L8 
+0.4 

+0.3 
-0.2 
^0.1 
-rO.2 
-0.5 


0.0 
L4 
2.4 
6.6 
5.8 

4.9 
0.4 
1.4 
1.4 
0.5 

2.1 
2.8 
3.4 
3.9 
3.2 

3.2 

2.S 
2.8 
2.5 


+  3.2 


+  3.7 
+  8.2 
+  3.2 
+  2.1 
-  2.1 


-  6.3 
-3.6 

-  1.2 
+  0.4 

+  3.0 


-0. 
-0. 
-0, 
-0. 


8 
5 
3 
1 


O-irJ 
u.  f.l 
o.y9 

0. 31 

l.ULi 

0.93 
OSS 
0.  * 
0.93 

o.rj 


-0.6 

0.71 

-0.4 

0.74 

-0.4 

0-T4 

-0.6 

0.71 

-1.0 

0.5* 

+  L6 

•2.'>i 

-0.5 

0..>4 

^Ll 

2-01 

^0.8 

1.25 

+0.1 

LOS 

+0.8 

LS9 

+0.4 

1.3i 

+0.4 

LSI 

-0.1 

O.Q- 

-0.2 

O.^i* 

-0.2 

O.TV 

-0-2 

0.7V 

0.0 

1.(0 

-0.1 

0.t*J 

0.0 

o.y- 

0.0 

1.00 

-0.2 

0.>T 

-0.2 

0.2T 

-0.6 

o.a5 

-0.6 

0.  IS 

-0.5 

o.:i2 

0.0 

\},^ 

+0.2 

1-14 

+0.2 

1.13 

+0.1 

1       LCfc= 

+0.3 

L21 

-rO.4 

1.2V 

+0.4 

1.34 

+0.5 

i.a> 

+0.4 

i.a: 

+0.4 

!.,*« 

+0.4 

i.-2y 

+0.4 

i.> 

+0.3 

1.2'^ 

+0,4 

LSJ 

+0.5 

1  ;i7 

+0.4 

1.:?:; 

+0.4 

l.S> 

+0.3 

1.21 

-0.1 

0.>0 

+0.1 


0.3:: 
O.at 

i.iu 
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Interval. 


Mean. 


Tropic. 


1 
2 
3 
4 

5 

6 

n 
/ 

8 

9 

10 


11 
12 
13 
14 
15 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 

27 
2H 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 


51 
52 
53 
54 
55 


56 
57 
58 
59 
GO 


HWI. 

LWI. 

HHWI. 

h.  m. 

h.  m. 

A.  m. 

10  40 

4  28 

10  37a 

11  05 

453 

11  Ola 

11  00 

4  48 

10  57a 

11  a5 

4  53 

10  69a 

11  55 

543 

11  62a 

11  00 

448 

10  67a 

10  50 

4  38 

10  47a 

11  10 

458 

11  07a 

11  25 

6  18 

11  22a 

000 

548 

-0  046 

10  55 

4  48 

10  61a 

11  00 

4  48 

10  66a 

11  00 

4  48 

10  66a 

10  58 

4  46 

10  54a 

10  56 

444 

10  62a 

12  16 

603 

12  13a 

11  60 

5  38 

11  46fi 

11  00 

4  48 

10  58<t 

11  20 

5  08 

11  17a 

11  60 

11  00 
11  05 
11  00 
11  02 
11  35 

11  40 

11  35 

11  44 

0  05 

0  35 

0  55 

IT  50 

11  30 

10  20 

4  50 


35 
05 
10 
20 
15 

30 
35 
60 
05 
20 

10 
25 
•27 
30 
6  35 


4 

5 
5 
6 
5 

6 
6 
5 
6 
6 

6 
6 
6 
6 


7  20 
7  30 

7  40 

8  15 

9  35 


10  15 
10  30 

10  42 

11  00 
10  40 


5  38 


4  48 

453 

4  48 

450 

528 

628 

623 

6  18 

6  18 

648 

7  08 

688 

5  18 

4  08 

11  03 

10  47 

11  17 

11  22 

11  82 

11  27 

11  42 

1147 

12  02 

12  17 

007 

12  22 

0  12 

0  14 

0  17 

022 

1  07 

1  17 

1  27 

1  49 

322 

1      403 

1             ii      1u 

4 
4 
4 


06 

48 
28 


11  47a 

11  58a 
11  08a 
10  57a 

10  59a 

11  32a 

11  86a 

11  81a 

11  41a 

0  026 

0  32b 

0  526 
11  47a 
11  26a 
10  15a 

4  445 

4  306 

5  016 
5  086 
5  186 
5  126 

5  276 
5  336 

5  486 

6  036 
6  186 

6  086 
6  23/j 
6  256 
6  28/) 
6  336 


7  18a 
7  28a 

7  38<t 

8  13<i 

9  81a 


10  10a 
10  26a 
10  38^1 
10  b&ii 
10  36a 


1 
LWI. 

h,  m. 

4  316 

4  576 

4  516 

4  596 

5  466 

4  516 

4  416 

5  016 

5  166 

6  626 

4  476 

4  526 

4  626 

4  506 

4  486 

6066 

5  466 

4  626 

5  136 

5  486 

4  526 

4  586 

4  536 

4  656 

5286 

5  846 
5  296 

5  236 

6  246 

6  546 

7  146 
5  436 
5  2.56 
4  166 

11  12a 

10  66a 

11  22a 
11  2«a 
11  86a 
11  32a 

11  47a 

11  61a 

12  06a 
12  21a 

0  116 

0  026 
0  166 
0  186 
0  216 
0  266 


1  116 
1  226 
1  326 
1  536 
3  286 


4  116 
4  256 
4  116 
4  546 
4  326 


Mean 

(Mn). 


feet. 
19.6 
13.0 
21.1 
6.6 
21.4 

19.9 
19.8 
19.1 
19.8 
15.3 


16.2 
15.8 
16.8 
15.2 
12.4 


23.1 

4.9 

18.6 

11.4 

9.6 

14.6 

12.0 

11.9 

8.9 

8.0 

7.1 
7.2 
9.1 

8.2 
8.8 

9.1 
7.9 
7.0 
8.2 
8.9 

4.7 

8.9 

10.4 

10.6 

9.6 

11.0 
11.7 
12.2 
12.6 
12.0 

12.1 
11.7 
11.6 
11.4 
12.0 


12.5 
12.0 
12.1 
11.0 
7.3 


Rangre  of  tide. 


Spring    Neap 


(Sg). 


3. 
5. 
7. 
9. 
11. 


feet. 
25.4 
16.9 
27.4 

8.5 
27.8 

25.9 
25.7 
21.8 
25.7 
19.8 


19.7 
20.5 
20.5 
19.7 
16.1 


28.5 
6.0 
22.9 
14.0 
11.8 

17.9 
14.8 

10.9 

9.8 

8.7 

8.8 

11.2 

10.1 

10.8 

11.2 
9.7 
8.6 
4.0 

4.8 

5.8 
10.9 
12.8 
12.9 
11.8 

18.5 
14.4 
15.0 
15.5 
14.8 

14.9 
14.4 
14.3 
14.0 

14.8 


15.4 
14.7 
14.9 
13.5 
9.0 


(Np). 


feet. 
12.9 

8.6 
18.9 

4.4 
14.1 

18.1 
18.1 
12.6 
18.1 
10.1 


10.0 
10.4 
10.4 
10.0 

8.2 


17.2 
8.6 

18.8 
8.4 
7.1 

10.8 
8.9 
8.8 
6.6 
5.9 

6.2 
5.8 
6.8 
6.1 
6.5 

6.7 
5.8 
5.2 
2.4 
2.9 

3.5 
6.6 

7.7 
7.8 
7.1 

8.1 
8.7 
9.0 
9.3 
8.9 

9.0 

8.7 
8.6 
8.4 
8.9 


9.3 

8.8 
9.0 
8.1 
5.4 


3.8 

6.7 

9.3 

11.1 

13.9 


2.6 
4.5 
6.3 
7.4 
9.4 


11.9 
12.7 
13.2 
13.6 
13.0 

13.1 
12.7 
12.6 
12.3 
13.0 


13.5 
12.8 
13.1 
11.9 
8.0 


Tropic  diurnal 
Inequality. 


LWQ. 


Great 

tropic. 

HWQ. 

(Gc). 

• 

feet. 

feet. 

21.3 

1.0 

14.4 

0.8 

22.9 

1.0 

7.6 

0.6 

28.2 

1.0 

21.6 

1.0 

21.5 

1.0 

20.8 

1.0 

21.5 

1.0 

16.9 

0.9 

16.8 

0.9 

17.4 

0.9 

17.4 

0.9 

16.8 

0.9 

13.8 

0.8 

24.5 

1.2 

5.6 

0.6 

19.9 

1.1 

12.4 

0.9 

10.5 

0.8 

15.6 

1.0 

13.0 

0.9 

12.9 

0.9 

9.8 

0.8 

8.8 

.    0.7 

7.9 

0.7 

8.0 

0.7 

10.0 

0.8 

9.0 

0.7 

9.7 

0.8 

10.0 

0.8 

8.7 

0.7 

7.8 

0.7 

3.8 

0.5 

4.5 

0.5 

5.3 

0.5 

9.8 

0.8 

11.3 

0.8 

11.4 

0.8 

10.5 

0.8 

3. 
6. 

8. 


10.2 
12.7 


0.8 
0.9 
0.9 
0.9 
0.9 

0.9 
0.8 
0.8 
0.8 
0.9 


0.9 
0.8 
0.9 

0.8 
0.6 


0.5 
0.6 
0.7 

0.8 
0.9 


feet. 
1.0 
0.8 
1.1 
0.6 
1.1 

1.0 
1.0 
1.0 
1.0 
0.9 


0.9 
0.9 
0.9 
0.9 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

inter- 
val. 


I 


0.8  , 


0.8 
0.3 
0.7 
0.5 
0.5 

0.6 
0.6 
0.6 
0.5 
0.4 

0.4 
0.4 
0.5 
0.5 
0.5 

0.5 
0.4 
0.4 
0.8 
0.3 

0.8 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.f> 
0.6 
0.6 

0.6 
0.5 
0.5 
0.5 
0.6 


7i.  m. 


Tropic 
range. 


9  81 


feet. 
1.4 
1.2 
1.5 
0.8 
1.5 

1.4 
1.4 
1.4 
1.4 
1.8 


1.2 
1.8 
1.8 
1.2 
1.1 


1.4 
0.7 
1.8 
1.0 
0.9 

1.1 
1.0 
1.0 
0.9 
0.8 

0.8 
0.8 
0.9 
0.9 
0.9 

0.9 
0.8 
0.8 
0.5 
0.6 

0.7 
0.9 
1.0 
1.0 
0.9 

1.1 
1.1 
1.1 
1.2 
1.1 

1.1 
1.1 
1.1 
1.0 
1.1 


1.1 
1.1 
1.1 
1.0 
0.8 


0.5 
0.7 
0.8 
0.9 
1.0 


Predic-  Tropic 


tions. 


feet. 
12.7 

8.4 
18.7 

4.2 
13.9 

18.0 
12.8 
12.4 
12.8 
9.9 


9.8 

10.2 

10.2 

9.8 

8.0 


14.2 
8.0 

11.4 
7.0 
5.9 

9.0 
7.4 
7.4 
5.4 
4.9 

4.1 

4.4 
5.6 
6.0 
6.4 

5.6 
4.8 
4.8 
2.0 
2.4 

2.9 
5.4 
6.4 
6.4 
5.9 

6.8 
7.2 
7.5 
7.8 
7.4 

7.4 
7.2 
7.2 
7.0 
7.4 


7.7 
7.4 
7.4 

6.8 
4.5 


1.9 
8.4 

4.7 
.5.6 
7.0 


LLW. 


I 


feet. 
10.7 

7.2 
11.5 

3.8 
11.6 

10.8 
10.7 
10.5 
10.7 
8.4 


8.4 
8.7 
8.7 
8.4 
6.9 


12.2 
2.7 
9.9 
6.1 
5.2 

7.7 
6.4 
6.4 
4.8 
4.8 

3.9 
8.9 
4.9 

4.5 
4.8 

5.0 
4.8 
3.8 
1.8 
2.2 

2.6 
4.8 
5.6 
6.6 
5.2 

5.9 
6.2 
6.5 
6.7 
6.4 


6.4 

6.4 
5.9 
3.9 


1.8 
3.0 
4.3 


Varia- 
tion of 
the  com- 
pass. 


6.4 
6.2 
6.2 
6.1 
6.4 

6.6 

WesL 
o 

18.0 
18.0 
18.0 
18.0 
18.5 

18.5 
18.5 
19.0 
19.0 
18.6 


19.0 
19.0 
19.0 
19.5 
19.0 


19.0 
19.0 
19.0 
19.0 
19.5 

19.5 
19.5 
20.0 
20.0 
20.0 

20.0 
20.0 
20.0 
20.0 
20.0 

20.0 
20.0 
20.5 
20.0 
21.0 

20.5 
21.5 
20.5 
21.0 
21.5 

21.0 
21.0 
21.0 
21.0 
21.5 

21.0 
21.0 
21.0 
21.0 
21.0 


21.0 
20.5 
20.5 
20.5 
20.5 


20.5 
20.5 
20.0 
20.0 
1:0.0 
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TABLE  3.— TIDAL  D1FFEREM!K8 


U 

a 


1 

2 
3 
\ 
5 

6 

H 

9 

10 

11 
12 
13 
14 

ir. 


IG 
17 

IH 
19 
20 

21 
22 
•23 
24 
25 


I 


30 
31 
32 
33 
34 

35 
36 
37 

38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
4S 
49 

50 
51 
52 
53 
fA 


55 
56 
57 
.■>« 
59 

60 
61 
62 
6:? 
64 


Station. 


Geographic  poeition. 


Lati- 
tude. 


InUmd,  Houth  codft. 


Cariison* 

OoiiitilMX  R<H'k.  Snltee  Islainis  , . . 

Watcrford,  Diincunnctn  F'ort 

Dinif^arvan  Liglu,  Ballinaoourty. 


52  09 
52  02 
52  13 
52  04 


26  CastK'towiiM'tKl 

27  I  Baltiniort' 

28  Capo  Clear 

29  Cr«M)khavcii 


Sligo  HarlMir,  Oyster  Island 54 

Mullaehmore,  Sligo  Bay 54 

DoneKul    !  54 

54 
5-1 


Killybeps. 
Loujfh  Rf>s«<niore 


Irrtand,  north  coast. 

Ball yiu'ss  Bar 55 

Sheephuven ■  55 

Miilroy  Bay  Bar 55 

Rath  rail  Mail,  Ixuigh  Swillv 55 

Culdaff  Bay '. 55 


Moville,  Lough  Foy le 55  10 

Londonderry,  Ix)ngh  Foyle 5i  59 

Coleraine 55  O'j 

Tort  RiiJ^h 55  13 

Baliycastle  Bay .m  12 


EUROPK  (West  Coast)— C!onfd. 
THE  BRITISH  iHi,ANi>s — continued. 

Ireland,  enM  rwa*/— Continued. 

Strangford i  64  21 

Newca.stle,  Dundrum  Bav '  54  11  ' 

Cranlield  I't..  Carlingford  Lough...'  54  01 

Newry.  Carlingford  Lough 51  09 

Dundalk 53  69 


iVortA. 

o    / 


Droghe<la,  Bovne  River 5:^  43 

Balbriggan 53  37 

Howth 6:i  24 

Dublin.  P.M.lbejf  Light 53  20 

KiN(isTowN.  Dublin  Bay j  5:i  IH 

Brav  Head 1  5:i  11 

Wieklow  '  52  5.^ 

Wexford '  52  19 

Tu-kar 52  12 


I 


I 


Youghal 51  57 

Ballyeoltin  .' 51  60 

C^r  KKNHTOWN 51   51 

Kinsjile 51  42 

Courtmacsherrv 51  36 

Clonakiltv  Bav 51  36 


51  80 
51  2H 
51  24 
51  29 


IrtUiiid,  u'f  ft  const. 

Dunnuinu«»  Harl)or  ...'. 51  3!) 

Castlftown.  Bearhaven 51  37 

Valentia  Harlx)r 51  56 

Ca.stlemaine 62  08 

Dingle 52  07 

I 

Smerwick  Harbor |  .52  11 

Tralee ,  52  16 

Carrigaholt.  shannon  River I  52  35 

TarlK>rl.  Shannon  River 52  36 

Umeriok,  Shannon  River 52  39 

Liseanor  Bay 52  55 

Killeany,  Arran  Islands '  53  07 

Gal  way 53  14 

Kilkienm  (  Mve 53  17 

Slyne  Head 53  24 

Inish!>»nn 53  37 

Clare  Island.  Clew  Bay .'»;{  50 

We.>tpori,  Clew  Bay  . .' 5:i  47 

Br(>adhaven  Harb<)r hi  13 

Killala  Bav W  14 


18 
27 
37 
35 
47 


08 
11 
15 
08 
18 


I^mgitude. 


Arc.    I  Time 


Standard  port  for 
reference. 


Page. 


West. 


6 
5 
6 
6 


34 
54 
04 
22 


6  18 


h. 
0 
0 
0 
0 


15 
11 
04 
09 


6  07 
6  00 
6  11 
6  28 
6  13 


6  22 
6  40 

6  5t; 

7  33 
7  51 

59 

18 
30 
40 
52 


9  41 
9  5;; 

10  19 
9  43 

10  16 

10  24 
9  53 
9  41 
9  22 

8  38 


21 
38 


9  04 

9  41 

10  11 

10  16 

10  00 

9  32 

9  M 

9  12 

8  34 
8  26 
8  07 
8  27 
8  31 


8  08 
7  rui 
7  45 
7  30 
7  10 


02 
21 
15 
32 
15 


m. 
22 
24 
24 
25 


Kingstown 
KingsK^wn 
Kingstown 
Kingstown 


0  25     Kingstown 


0 
0 
0 
0 

0 


25 
25 
24 
25 
•25 


0 
0 
0 


0  24 
0  24 
0  '25 
0  26 
0  '26 


0  25 
0  27 

0  '28 

0  :io 

0  31 

0  3-2 

0  33 
0  34 
0  35 
0  'S5 


9  10  0  37 

9  24  0  38 

9  32  '  0  38 

9  43  0  89 


0  39 
0  40 
0  41 
0  39 
0  41 

0  42 
0  40 
0  39 
0  37 
0  35 


37 
39 
36 


0  39 
0  41 

0  41 
0  40 
0  3« 
0  40 
0  37 

0  34 
0  M 
0  32 
0  34 
0  34 


0  33 
0  32 
0  31 

0  ;M) 
0  29 

0  28 
0  -29 
0  27 
0  26 
0  25 


Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 

Kingstown 
Kingstown 
Klngsli)wn 
Kingstown 
Kingstown 


Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 


813 
313 
813 
313 
313 

313 
313 
313 
313 
313 

313 
313 
313 
813 
313 


Queen.stown 317 

Queenstown 317 

(iueeiistown 317 

Queenstown 317 

QueensHiwn 317 

QueenstowQ 317 

Queenstown 317 

Queenstown 317 

C^ueenstown 317 

Ciueeiistown 31 7 

Queenstown 317 

Queenstown 317 

Queenstown 317 

Queenstown 317 


QutHnistown 317 

Queenstown 317 

Queen.stown 317 

QiKM-iisiown 317 

Qufenstown •  317 

I 

Queet.-^own '  317 

Queeii«-town 317 

Queen-low  n 317 

Queensti.wn 317 

Queenstown 317 

Queeiistowii 317 

Queeii^-iown 317 

Queenstown 317  i 

Quepn«-towii 317 

Qiieenstow  n 317 


Queenstown 31 7 

Qui-enslowii 317 

Queenstown 317 

Kingstown 313 

Kingstown 313 


813 
813 
318 
313 
813 


Kingstown 813 

Kingstown ,  313 

KniKslown '  813 

Kingstown 313 

Kingstown 313 

Kingstown 313 

Kingstown 313 

Kingstown 313 

Kingstown 313 

Kingstown 313 


Tidal  differences 
Time. 


HW. 


LW. 


LoecUtime. 


h.  m. 

+  1  45 
-  0  02 
-0  07 


+0 
-0 


38 
12 


-0  07 
-  0  27  I 
+0  03  , 
+0  08 
0  00 


0  22 
0  42 
3  07 
3  47 
6  22 


+  1  12 
+0  52 
+0  32 
-1-0  -27 
-fO  -29 

+0  07 

0  00 

-0  l« 

-0  13 

-0   18 

-0  23 
-0  21 
-0  43 

~0  36 


-0  5:J 
-0  33 
-1  03 
-0  18 
-0  53 

-0  5;^ 

-0  43 
-0  03 
-1-0  09 
+  1  27 

-0  36 
-  0  18 
-0  14 
-0  13 
-0  17 

0  13 
-0  08 
+0  07 
4^6  24 
+6  43 

+6  43 
+6  88 
+6  38 
-f6  86 
+6  40 


+6  43 
+6  68 
+7  01 
+7  03 

+7  13 

+8  28 
"1-9  21 
+7  45 
+7  28 
+7  43 


h.  m. 
+  1  33 
+  0  11 
+0  06 
+  0  51 
+0  01 

+0  06 
-0  14 
+0  16 
+0  21 
0  00 

-0  09 
-0  29 
-2  54 
-3  34 
-  5  09 


+  0  69 
-fO  39 
^0  19 
+0  14 

tO  16 

-0  06 

0  00 

-0  16 

-0  -26 

-0  31 

-0  36 
-0  34 
-0  56 
-0  49 


-1  06 
-0  46 
-1  16 
-0  8! 
-1  06 

-1  06 
-0  56 
-0  16 
-0  04 
+  1  39 

-  0  36 
-0  31 
-0  40 

-0  2(i 
-0  ;iO 

-0  26 
-0  21 
-0  06 
+6  37 
+6  56 

+6  56 
+6  51 
+6  51 
+6  49 
+6  53 


+6  56 
+7  06 
+7  14 
+7  16 
+7  26 

+8  41 
4-9  33 

-K7  58 
+8  06 
+8  -21 


Height. 

HW.  :  LW. 

1             1 

Mean  Low 

Water  Sprinrjf. 

fret.    !  feci. 

-  0.3 1  -0.2 ; 

i-3.3      -^0  4 

+  4.4      -0.5 

+2.0 

-0.3 

+3.5 

+0.4 

Ratio 

ot 
ranges. 


+0.6 
+1.7 
+  1.7 
+  1.9 
0.0 

+0.8 
-1.9 
-6.4 
—6. 5 
-1.9 


2.4 
+  1.1 

+0.7 
+0.7 
+0.9 

+0.2 
0.0 
-0.2 
-0.8 
-0.7 


I   — 


0.9 
1.4 
2.5 
1.1 


-•2,0 
-L9 
-O.s 
+2. 2 
-0.9 

-0.3 

+0.5 
+  1.8 
+2.  2 
+4.1 

+  1.6 
■^  1. 4 
-•2.8 
-3.0 
-1.3 

+0.3 
+0.3 
+0.9 
-0.8 
-0.9 

+0.1 
0.0 

+0.1 
0.0 

-a  4 


+0.2 
+0.4 
+0.4 
+L0 
-2.2 

-3,2 
-2.8 
-4.4 
-5.8 
-7.4 


^0.1 

+0.2 

+0.2 

+0.2 

0.0 

-^0.1 
-0.2 
-0.7 
-0.6 
-0.2 


-0.4 

+ai 

+0.1 

0.0 

+0.1 

0.0 

0.0 

-0.1 

-0.1 

-0.2 

-0.2 
-0.3 
-0.4 
-0.3 


0.2 
-0.1 

0.0 
+0.6 

+0.1 

+0.2 
+0.3 
+0.4 
+0.6 
+  1.2 

+0.4 
-»-0.4 

^as 

-(-0.7 
+0,4 

+0.2 
+0.2 
+0.4 
+0.4 
+0.3 

+0.5 
+0.4 
+0.5 
+0.4 
+0.4 


+  0.4 

+a4 

+  0.4 

+a6 

+0.2 

0.0 

0.0 

-0.2 

-as 

-0.6 


I 


0.99 
1.34 
1-44 
l.'3> 
l.iv. 

i.i*; 
i.i'- 
1.1 

i.iy 
i.sk} 

lot: 

0.34 
0.45 
0.80 


a77 

1.11 

Lie 
1.0^ 
1.09 

1.02 

1.00 
0,99 
0.92 
0,^ 

0-92 
O.Vi 
0-7ft 
O.M 


0.7S. 
0,.**.' 
ti.91 
M'- 

1.1'J 

1.  15 
l.lV* 
1.  .V. 

1-U 
1.11 
1. 2 . 
1..?. 
l.lf 

1.01 
LOl 
l.Ot 

0->« 

0.9I& 
0.»i 
0.9i'. 
0.94 
0.92 


0  » 
LU 
0.99 
L06 
a  74 

a64 
o.e* 

0.4-1 
0.24 


AND  TIDAL  CONSTANTS. 
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Interval. 

Range  of  tide. 

Tropic  diurnal    T,i„-n«i  wave 
inequality.       iJiurnai  wa\e. 

Mean  Rea  level 
above  planeof— 



1 

Varia- 

1 

1 

1 

Me 

an. 

Tropic. 

Mean 

(Mn). 

Cpring 
(8g). 

Neap 

(Np). 

Great 
tropic 

(Gu). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 

1 

v. 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

1 

- 

1 

West. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

fcrt. 

feet. 

fra. 

feet. 

feet. 

/€ft. 

h.  m. 

feet. 

feel. 

feet. 

o 

1 

0  15 

6  03 

0  I2h 

6  086 

8.7 

10.4 

7.0 

9.6 

0.8 

0.4 

0.9 

5.2 

4.8 

20.0 

•> 

10  50 

4  38 

10  47a 

4  4lb 

11.7 

14.6 

8.5 

11.3 

0.7 

0.8 

1.1 

7.3 

5.6 

20.0 

3 

10  45 

4  33 

10  42(1 

i  mt 

.12.6 

15. 8 

9.2 

12. 2 

O.s 

0.8 

1.1 

7.9 

6.1 

20.0 

} 

11  30 

5  18 

11  27a 

5  216 

10.5 

13.1 

7.7 

10.1 

0.7 

0.8 

•"•■  ••-• 

1.0 

o.a 

5.0 

20. 5 

;"> 

10  40 

4  28 

10  37a 

4  316 

11.9 

14.9 

8.7 

11.5 

0.8 

0.8    

1.1 

7.4 

5.7 

20.0 

i      *' 

10  45 

4  33 

10  42o 

4  3<i6 

9.3 

11.6 

6.8 

8.9 

0.7 

0.7 

1.0 

5.8 

4.4 

20. 0« 

t 

10  25 

4  13 

10  22a 

4  166 

10.2 

12.8 

7.6 

9.8 

0.7 

0.7 

1.0 

6.4 

4.9 

20.0 

'    ^ 

10  55 

4  43 

10  52a 

4  46/> 

10.2 

12.7 

7.5 

9.8 

0.7 

0.7 

1.0 

6.4 

4.9 

20.0 

9 

11  00 

4  48 

10  57a 

4  516 

10.4 

13.0 

7.6 

10.0 

0.7 

0.7 

1.0 

6.5 

5.0 

20.0 

10 

10  52 

4  27 

10  49a 

4  30/j 

8.8 

10.9 

6.4 

8.4 

0.7 

0.7 

1.0 

5.4 

4.2 

20. 0  ' 

11 

10  30 

4  18 

10  27a 

4  216 

9.4 

11.8 

6.9 

9.0 

0.7 

0.7 

1.0 

5.9 

4.5 

20.0 

12 

10  10 

358 

10  06a 

4  026 

7.0 

8.7 

5.1 

6.7 

0.6 

0.6 

0.9 

4.4 

3.8 

20.0 

13 

7  45 

1  33 

7  39<i 

1  396 

3.0 

3.8 

2.2 

2.8 

0.4 

0.4 

0.6 

1.9 

1.4 

20.0 

14 

7  05 

0  53 

7  Ola 

0  576 

3.9 

4.9 

2.9 

3.7 

0.4 

0.5 

0.6 

2.4 

1.8 

20.0 

1  ir> 

5  30 

11  43 

5  26a 

11  47a 

7.0 

8.8 

5.1 

6.7 

0.6 

0.6 

0.9 

4.4 

3.3 

19.6 

1 

ic 

5  45 

11  58 

5  42a 

12  00a 

6.9 

8.9 

4.5 

7.1 

0.6 

0.4 

I 
1        0.7 

4.4 

3.5 

19.5 

17 

5  25 

11  38 

5  23a 

11  40a 

9.9 

12.8 

6.4 

10.2 

0.7 

0.5 

0.8 

6.4 

5.1 

20.0 

IS 

5  05 

11  18 

5  03a 

11  20« 

9.5 

12.3 

6.2 

9.8 

0.7 

0.5 

0.8 

6.2 

4.9 

20.0 

19 

5  00 

11  13 

4  58<i 

11  15<t 

9.6 

12.4 

6.2 

9.9 

0.7 

0.5 

i        0.8 

6.2 

5.0 

20.5 

20 

5  02 

11  15 

5  00a 

11  17a 

9.7 

12.6 

6.3 

10.0 

0.7 

0.5 

0.8 

1 

6.3 

5.0 

20.5 

21 

4  40 

10  53 

4  38a 

10  55a 

9.1 

11.8 

5.9 

9.4 

0.7 

0.5 

0.8 

5.9 

4.7 

20.5  ' 

22 

4  33 

10  59 

4  31a 

11  Ola 

8.9 

11.6 

0.8" 

9.2 

0.7 

0.5 

0.8 

5.8 

4,6 

21.0 

23 

4  30 

10  43 

4  28a 

10  45<i 

8.8 

11.4 

5.7 

9.1 

0.7 

0.5 

0.8 

5.7 

4.5 

21.0 

24 

4  20 

10  33 

4  18a 

10  35a 

8.2 

10.7 

5.3 

8.6 

0.6 

0.4    1        0.7 

6.4 

4.2 

21.0 

25 

4  15 

10  28 

4  13a 

10  30a 

8.4 

10.9 

5^5 

8.7 

0.6 

0.4    

0.7 

5.4 

4.8 

21.0 

26 

4  10 

10  23 

4  08a 

10  25a 

8.2 

10.6 

5.3 

8.5 

0.6 

0.4    

0.7 

5.3 

4.2 

21.0 

27 

4  12 

10  25 

4  lOti 

10  27a 

7.8 

10.1 

6.1 

8.1 

0.6 

0.4    

0.7 

6.0 

4.0 

21.5  . 

2S 

3  50 

10  03 

3  48^1 

10  06a 

6.8 

8.8 

4.4 

7.1 

0.6 

0.4    

0.7 

4.4 

3.6 

21.6 

29 

3  57 

10  10 

3  55a 

10  12a 

7.5 

9.7 

4.9 

7.8 

0.6 

0.4 

0.7 

4.8 

3.9 

21.5 

30 

• 

3  40 

9  53 

3  89a 

9  &5a 

7.0 

9.4 

4.1 

7.4 

0.4 

0.7 

0.8 

4,7 

3.8 

21.5 

31 

4  00 

10  13 

3  59a 

10  15a 

7.1 

9.6 

4.1 

7.5 

0.4 

0.7 

0.8 

4.8 

3.9 

21.6 

32 

3  30 

9  43 

3  29a 

9  45a 

8.0 

10.8 

4.6 

8.4 

0.4 

0.8 

0.8 

6.4 

4.3 

22.0 

33 

4  15 

10  28 

4  14a 

10  29a 

10.6 

14.8 

6.2 

11.1 

0.5 

0.9 

1.0 

7.2 

5.6 

21.5 

34 

3  40 

9  53 

3  39a 

9  55a 

7.9 

10.7 

4.6 

8.3 

0.4 

0.8 

0.8 

5.4 

4.3 

22.0 

'  :v=s 

3  40 

9  53 

3  dOa 

9  55a 

8.4 

11.4 

4.9 

8.8 

0.4 

0.8 

i 
0.9 

5.7 

4.5 

22.0 

:-w. 

3  50 

10  03 

3  49a 

10  05a 

9.1 

12.3 

5.3 

9.6 

0.5 

0.8 

0.9 

6.2 

4.9 

22.0  , 

37 

4  30 

10  43 

4  29a 

10  45^1 

10.2 

13.8 

5.9 

10.7 

0.5 

0.9 

1.0 

6.9 

6,4 

22.0 

3H 

4  42 

10  ,55 

4  41a 

10  56a 

10.6 

14.3 

6.2 

11.1 

0.5 

0.9 

1.0 

7.2 

5.6 

22.0 

39 

6  00 

0  13 

5  59a 

0  146 

13.8 

18.7 

8.0 

14.3 

0.6 

1.0 

1.1 

9.4 

7.3 

21.5  , 

40 

4  10 

10  23 

409a 

10  25a 

10.1 

13.7 

5.9 

10.6 

0.5 

0.9 

1.0 

6.8 

6.4 

22.0 

.41 

4  15 

10  28 

4  14o 

10  30a 

9.9 

13.4 

5.7 

10.4 

0.5 

0,9 

1.0 

6.7 

5.2 

22.0 

42 

4  19 

10  19 

4  18a 

10  20a 

11.1 

15.1 

6.4 

11.6 

0.5 

0.9 

1.0 

7.5 

6.9 

22,0 

43 

4  20 

10  33 

4  19<i 

10  34a 

11.2 

15.1 

6.5 

11.7 

0.5 

0.9 

1.0 

7.6 

5.8 

22.0 

41 

J 

4  16 

10  29 

4  15a 

10  30a 

9.8 

13.2 

5.7 

10.3 

0.6 

0.8  : 

0.9 

6.6 

6.1 

22.0 

45 

4  20 

10  33 

4  19a 

10  35a 

9.0 

12.1 

6.2 

9.4 

0.5 

0.8 

0.9 

6.0 

4.7 

22.6 

40 

4  25 

10  b8 

4  24a 

10  40a 

9.0 

12.2 

5.2 

9.4 

0.5 

0.8 

0.9 

6.1 

4.7 

22.5 

47 

4  40 

10  53 

4  39<i 

10  55a 

9.4 

12.7 

5. 5 

9.8 

0.5 

0.8 

0.9 

6.4 

4.9 

22.0 

4« 

4  50 

11  03 

4  49a 

11  05a 

7.7 

10.4 

4.5 

8.1 

0.4 

0.8 

0.8 

6.2 

4.0 

23.0 

49 

5  10 

11  23 

5  09a 

11  25a 

7.6 

10.2 

4.4 

7.9 

0.4 

0.8 

0.8 

5.1 

4,0 

22.5 

50 

5  10 

11  23 

5  09a 

11  25a 

8.4 

11.4 

4.9 

8.8 

0.4 

0.8 

0.9 

5.7 

4.4 

22.0 

51 

5  05 

11  18 

5  04a 

11  20a 

8.3 

11.2 

4.8 

8.7 

0.4 

0.8 

0.9 

5.6 

4.4 

22.0 

52 

5  05 

11  18 

5  04a 

11  20a 

8.4 

11.4 

4.9 

8.8 

0.4 

0.8 

0.9 

6.7 

4.4 

21.5 

53 

5  03 

11  16 

5  02a 

11  18a 

8.3 

11.2 

4.8 

8.7 

0.4 

0.8 

0.9 

5.6 

4.4 

22.0  , 

54 

6  07 

11  20 

5  06a 

11  22a 

8.1 

10.9 

4.7 

8.5 

0.4 

0.8 

0.8 

5.4 

4.2 

22.5 

'  55 

5  10 

11  23 

5  09a 

11  25a 

8.6 

11.4 

5.3 

9.0 

0  4 

0.8 

0.9 

5.7 

4.6 

22.0 

56 

5  20 

11  33 

5  19a 

11  35a 

8.8 

11.7 

5.4 

9.2 

0.4 

0.8 

0.9 

5.8 

4.6 

21,5 

57 

5  28 

11  41 

5  27a 

11  43a 

8.7 

11.6 

5.3 

9.1 

0.4 

0.8 

0.9 

6.8 

4,5 

21.5 

58 

5  30 

11  43 

5  '29a 

11  45« 

9.3 

12.4 

5.7 

9.7 

0.5 

0.9 

1.0 

6.2 

4,8 

21.5 

59 

5  40 

11  53 

5  39a 

11  55a 

6.5 

8.7 

4.0 

6.9 

0.3 

0.7 

0.8 

4.4 

3.5 

21.0 

60 

655 

0  43 

6  54a 

0  456 

5.6 

7.5 

3.4 

6.0 

0.3 

0.7 

0.8 

8.8 

3.0 

21.0 

61 

7  48 

1  35 

7  47a 

1  376 

6.0 

8.0 

3.6 

6.4 

0.3 

0.7 

0.8 

4.0 

3.2 

21.5 

62 

6  12 

0  00 

6  11a 

0  026 

4.7 

6.2 

2.9 

5.1 

0.3 

0.7 

0.8 

8.1 

2.6 

21.0 

6:i 

5  55 

0  08 

5  54a 

0  106 

3.8 

5.1 

2.3 

4.2 

0.3 

0.7 

0.8 

2.6 

2.1 

21.0 

61 

6  10 

0  23 

6  09<t 

0  2.56 

2.1 

2.8 

1.3 

2.5 

0.2 

0.6 

0.7 

1.4 

1.8 

21.0 
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TABLE  3.— TIDAL  DIFFERENCES 


5 
S 


1 
*2 
3 
4 
5 

^   6 

7 

8 

9 

10 


14 
15 
16 
17 


18 

19 

|20 

21 


22 
23 
24 
25 
26 


27 
28 
29 
30 
31 

32 
33 
34 
85 
36 

37 
38 
39 
40 
41 


42 
43 
44 
45 
46 
47 


48 
49 
50 
51 


Station. 


Geographic  position. 


Lati- 
tude. 


EUROPE  (West  Coast)— Cont'd.    , 
THE  BRITISH  ISLANDS— Continued. 
Hebrides,  or  Western  Mes. 


tit.  Kildalpland 

Barra  Head,  Bernera  Island. 

L,och  Skiporl.  S.  LMst 

Loch  Boisdale.  S.  Uist 

Loch  Maddy,  X.  Cist 


Monach  Inland  Light 

East  Loch  Tarbert,  Harris  Id . . 
West  Loch  Tarbert.  Harris  Id  . 

Stornoway,  Lewis  Island 

Bernera,  Loch  Roag,  Lewis  Id. 

Orkney  Jslandi. 


>rth. 

57  48 

56  47 

57  20 
57  09 
57  36 

57  32 
67  51 

57  55 

58  11 
58  14 


11  ;  Strom nes.s.  Mainland,  or  Pomona  I. 

12  Kirkwall,  Mainland,  or  Pomona  I. . 

13  ;  Otterswick,  Sanday  Island 


I 


Shetland  Islands. 


Scaddon.  Fair  Isle 69  81 

Sumburgh  Head.  Mainland  Id 69  61 

Lerwick,  Mainland  Island '  60  09 

Balta,  Unst  Island 60  45 


58  58 

59  16 


FAROE  ISLANDS. 

Fugloe  Fiord 

Leervigo  Fiord 

Mvggenaes  Fiord 

Suderoe  Fiord 

BELGIUM. 

Nieuport 

Ostende 

Blankenberghe 

Antwerp.  Scheldt  River 

Lief kenshoek,  Scheldt  River 

NETHERLANDS,  OR  HOLLAND. 

Vlissingen  or  Flushinff,  Schelde  R. 

Ter  Neuzen,  Schelde  R 

Hansweert,  Schelde  R 

Wemeldinge 

Zierikzee 


62  19 
62  15 
62  08 
61  42 


51  09 
51  14 
51  19 
51  14 
51  18 


51  26 
51  21 
61  26 
61  81 
51  38 


Brouwershaven 51 

Hellevoetsluls 
Willemstad... 
Dordrecht,  Oude-Maas  R 


43 

61  49 

51  42 

51  48 

Gorinchern,  Rhine  R 51  60 


Rotterdam,  Nieuwe-Maas  R 51 


Hoek  van  Holland. 
Ymulden 
Helder... 
Vlieland. 


Harlingen,  Zuider  Zee 

Durgerdnm,  Zuider  Zee 

West  Terschelling  Light 

Ameland  Island  Light 

Schiermonnikoog  Island  Light 
Delfzyl,  Ems  River 


GERMANY. 

North  Sea. 

Emden,  Ems  River 

Borkum  Island,  Ems  River  Entr . 

Nordemey  Li^ht 

W^angeroog  Island,  Jade  R.  Entr, 


61 
52 
52 
53 


55 
59 

28 
58 
18 


5311 

52  23 

53  21 
53  27 
63  29 
63  20 


58  21 
53  35 
53  43 
53  47 


Longitude. 


Arc.     Time. 


West. 


8  35 


7 
7 
7 

7 


39 
08 
10 
06 


7  42 
6  45 
6  55 
6  22 
6  50 


3  31 
2  6H 
2  33 


1  89 
1  16 

1  10 
0  50 


6  16 

6  43 

7  28 
7  00 


h.m. 
0  34 
0  31 
0  29 
0  29 
0  28 

0  31 
0  27 
0  28 
0  25 
0  27 


0  14 
0  12 
0  10 


0  07 
0  06 
0  05 
0  03 


026 
0  27 
030 
0  28 


EaM. 


2  43 
2  66 
307 
4  24 
4  17 


3  34 

3  60 

4  00 
8  69 
8  64 

3  55 

4  08 
4  26 

4  40 

5  00 


4 
4 
4 
4 
4 

6 
4 

6 
5 


29 
08 
34 
46 
04 

24 
59 
13 
37 


6  09 
6  56 


0 
0 
0 
0 
0 


0 

0 
0 
0 
0 


11 
12 
12 
18 
17 


14 
16 
16 
16 
16 


0  16 
0  17 
0  18 
0  19 
0  20 

0  18 
0  17 
0  18 
0  19 
020 


0 
0 
0 
0 
0 
0 


22 
20 
21 

22 
25 

28 


7  11 

6  40 

7  13 
7  54 


0  29 
0  27 
0  29 

0  32 


Standard  port  for 
reference. 


Name. 


Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 

Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 


I 


Wilhelmshaven 
Wilhelmshaven 
Wilhelm-shaven 
Wilhelmshaven 


Page, 


Kingstown 
Kingstown 
Kingstown 


Kingstown 
Kingstown 
Kingstown 
Kingstown 


Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 


Dover  

Dover  

Dover  

Dover  . . . j 
Dover   . . . 


Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 

Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 

Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 

Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 


315 
315 
315 
315 
315 

316 
315 
315 
315 
815 


815 
316 
815 


815 
816 
816 
815 


828 
328 
328 
828 


299 
299 
299 
299 
299 


328 
828 
823 
823 
823 

323 
828 
323 
323 
823 

828 
828 
323 
828 
323 

828 
323 
823 
328 
328 
823 


828 
323 
323 
823 


Tidal  differences. 


Time. 


HW. 


LW 


Local  time. 


+ 
+ 

+ 

+ 

+ 
+ 


h.tn. 
6  58 


08 
15 
08 

28 


7  07 
7  29 

7  28 

8  06 
7  33 


2  02 

0  56 

1  60 


003 
1  18 
033 
1  28 


-  1  48 
-009 
-403 
+  6  20 


h.m. 


+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 


7 
7 
7 
7 
7 


06 
20 
27 
'20 
40 


7  19 
7  41 

7  85 

8  20 
7  45 


-  1  60 
-043 

-  1  38 


+  009 

-  1  06 

-  0  11 

-  1  11 


-  1  47 
-007 
-402 
+  628 


Greenwich  time. 


+ 
+ 
+ 
+ 
+ 


1 
1 
1 
6 
4 


21 
17 
15 
19 
20 


+ 
+ 
+ 
+ 
+ 


0 
0 
0 
4 


20 
80 
14 
16 


8  19 


Amtlerdam  time, 
4°  «'  Eatt. 


+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 


084 
1  01 

1  49 

2  18 
1  54 

1  88 

2  17 
8  12 
4  35 
6  19 

3  31 


84 
28 
59 
27 


+ 
-  4 


-  1 


3  60 
0  07 

26 
8  47 
8  80 

44 


+  056 
+  1  21 
+  1  59 
+  1  61 
+  1  81 


+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 
+ 


1  14 

3  12 

4  13 

6  07 

7  63 

5  02 

2  82 
4  10 

6  26 
4  20 

2  67 

0  16 
4  22 
843 
826 

1  27 


Time  meridian, 
IJP  EatL 


0  25 
2  02 

1  19 
1  00 


+  0 

-  2 

-  1 

-  0 


26 
00 
17 

58 


Height. 


HW.      LW. 


Mean  Low 
WaterSprinffS. 


feet. 
+  0.8 

-  0.1 
+  LO 
+  L3 
+  L2 


+ 
+ 
+ 
+ 


0.8 
2.0 
0.4 
1.8 
0.2 


L2 
L2 
0.2 


6.4 
6.4 
4.6 
4.2 


6.6 
6.9 
4.4 
9.0 


2.7 
2.4 
6.6 
8.5 
2.1 


+  1.2 
+  1.9 
+  2.6 

-  0.7 

-  2.3 

-  3.8 

-  6.0 

-  5.1 

-  6.8 

-  9.2 

-  7.8 

-  6.6 

-  6.5 

-  8.3 

-  6.7 

-  7.9 
-1L3 

-  7.5 
-7.3 

-  7.7 

-  2.5 


4.6 
6.4 
6.0 
5.3 


/eeL 

+0.6 

+0.5 

+0.6 

+0.7 

+0.6 

+0.6 
+0.8 
+0.4 
+0.8 
+0.4 


0.4 
-0.3 
-0.2 
-0.2 


—0.6 
-0,6 
-0.2 
-0.8 


+0.1 
+0.2 
-0.2 
+0.1 
+0.3 


-0.2 

0.3 

-0.4 

0.6 

-0.7 


0 
3 
0 


1.0 
1-0 

0.8 


-0.4 
-0.6  I 
-0.6  • 
-0.6 

I 


1-  OL' 

l-tti 

1.  7 
]." 

1.0L' 
1.14 
0.99 
1.12 
0.92 


+0.4 

0.S3 

+0.2 

0.W 

+0.4 

0.%> 

0.42 
0.43 
O.M 
D.53 


0.8 

0.73 

1.0 

aas 

1.0 

0.63 

1.0 

0.52 

1.2 

0.2S 

1.2 

0.45 

1.0 

0.50 

0.9 

0.50 

1.0 

0.S4 

1.0 

0.49 

Ratio 

of 
ranges. 


0.43 
0.42 
0.61 
0.36 


0.S1 
0.83 
0.6) 
0.76 
0.S4 


1.13 
1.20 
l.?7 
0.9d 

ass 


0.38 
0.10 
0l41 
0.4S 
0.40 

a8& 


a6S 

0.49 
0.5S 
0.57 
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■  2 
1 

Interval. 

Mean 

(Mn). 

Range ( 

Spring. 

(8g). 

3f  tide. 

Neap 

(Np). 

• 

Great 
tropic 

(Gc). 

Tropic  < 
inequ 

HWQ. 

[liumal 
ality. 

Diurnal  wave. 

Mean  sea  level 
above  planeof— 

1 

Predic-  Tropic 
tiona.      LLW. 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

HWI. 

LWI. 

HHWI. 

LLWI. 

1 
I 

1 
West. 

1 

2 

I 

5 

h.  tn, 
520 
585 
5  42 
535 
555 

h.  tn, 
11  32 
11  47 
11  54 

11  47 

12  07 

h,  tn. 
5  19a 
534a 
5  41a 
5  84a 
5  54a 

h,  m. 
11  34o 
11  49a 
11  56a 

11  49a 

12  09a 

feet. 
9.0 
8.2 
9.1 
9.4 
9.3 

feet. 
12.2 
11.1 
12.3 
12.7 
12.5 

feet. 
5.2 
4.8 
5.3 
5.5 
6.4 

feet. 
9.4 

•  8.6 
9.5 
9.8 
9.7 

feet. 
0.5 
0.4 
0.5 
0.5 
0.5 

feet. 
0.9 
0.8 
0.9 
0.9 
0.9 

h.  m. 

feet. 
1.0 
0.9 
1.0 
1.0 
1.0 

feet. 
6.1 
5.6 
6.2 
6.4 
6.3 

feet. 
4.7 
4.3 
4.8 
4.9 
1.8 

o 

23.0 
22.0 
22.0 
22,0 
22.0 

6 
7 
8 
9 
10 

534 
556 
550 
635 
600 

11  46 

12  08 
12  02 

0  22 
12  12 

583a 
5  56a 

5  49a 

6  34a 
559a 

11  48a 

12  10a 
12  04a 

0  225 
12  14a 

9.0 
10.0 
8.7 
9.9 
8.1 

12.2 
13.5 
11.7 
13.4 
11.0 

6.2 
5.8 
5.0 
5.7 
4.7 

9.4 
10.4 

9.1 
10.3 

8.5 

0.5 
0.5 
0.4 
0.5 
0.4 

0.9 
0.9 
0.8 
0.9 
0.8 

1.0 
1.0 
0.9 
1.0 
0.9 

6.1 
6.8 
5.8 
6.7 
5.5 

4.7 
5.2 
4.5 
5.1 
4.2 

22.5 
22.0 
22.0 
22.0 
22.0 

11 
12 
13 

850 
957 
908 

287 
344 
250 

8  49a 
956a 
902a 

2395 
3  465 
2  525 

7.8 
7.3 
8.1 

9.9 

9.8 

11.0 

4.2 
4.2 
4.7 

7.7 
7.7 
8.5 

0.8 
0.3 
0.4 

1 

0.7    

0.7  1 

0.8    

1 

1 

0.8 
0.8 
0.9 

6.0 
4.9 
5.5 

8.8 
8.8 
4.8 

20.0 
20.0 
19.5 

14 
15 
16 
17 

10  60 
986 

10  20 
980 

4  37 
822 
4  17 
3  17 

10  49a 
984a 

10  19a 
929a 

4  395 

3  245 

4  195 
3  195 

3.7 
8.8 
4.4 
4.7 

5.0 
5.2 
6.0 
6.4 

2.2 
2.2 
2.6 
2.7 

4.1 
4.2 
4.8 
5.1 

0.2 
0.2 
0.3 
0.8 

0.6 
0.6 
0.7 
0.7 

•  •••••■a 

0.7 
0.7 
0.8 
0.8 

2.5 
2.6 
8.0 
8.2 

2.1 
2.1 
2.4 
2.6 

19.0 
19.0 
19.0 
19.0 

18 
19 
20 
21 

11  05 
020 
850 
550 

4  52 

682 

287 

12  02 

11  04a 
0  196 
8  49a 
5  48a 

4545 

6  345 

2  395 

12  04a 

4.8 
4.7 
6.8 
2.9 

6.5 
6.4 
9.8 
4.0 

2.8 
2.7 
8.9 
1.7 

5.2 

5.1 

•  7.2 

3.3 

0.8 
0.3 
0.3 
0.2 

0.7 
0.7 
0.7 
0.6 

0.8 
0.8 
0.8 
0.7 

11 

4.6 
2.0 

2.7 
2.6 
8.6 
8.7 

28.5 
28.5 
24.0 
28.5 

22 
28 
24 
25 

26 

1 

0  10 
007 
005 
4  15 
8  15 

622 
683 
6  17 
10  27 
927 

0  155 
0  12b 
0  115 
4  215 
3205 

6  215 
6  325 
6  155 
10  265 
9265 

12.3 
12.6 
9.8 
11.5 
12.7 

15.7 
16.1 
12.5 
14.8 
16.8 

8.4 
8.5 
6.7 
7.8 
8.6 

18.5 
18.8 
10.9 
12.6 
18.9 

0.8 
0.8 
0.3 
0.8 
0.3 

0.9 
1.0 
0.8 
0.8 
0.9 

"6*48* 

1.0 
1.0 
1.0 
1.0 
1.0 

7.8 
8.0 
6.2 
7.4 

8.2 

6.9 
7.1 
5.6 
6.4 
7.1 

14.0 
14.0 
14.0 
13.5 
13.5 

27 
28 
29 
80 
81 

0  57 
125 
2  14 
2  48 
2  19 

7  30 

7  56 
835 

8  27 
807 

1  495 

2  225 

3  105 
3S55 
3  105 

824a 
848a 
928a 
9  11a 
8  46a 

12.5 
18.3 
14.1 
11.0 
9.5 

14.8 
15.5 
16.1 
12.4 
10.8 

9.7 

10.8 

12.7 

9.3 

8.1 

13.2 
14.1 
14.9 
12.0 
10.5 

0.6 
0.6 
0.7 
1.1 
1.0 

0.8 
0.8 
0.8 
1.0 
0.9 

1.0 
1.0 
1.1 
1.4 
1.4 

7.4 
7.7 
8.0 
6.2 
5.4 

6.7 
7.5 
7.9 
6.0 
5.2 

14.0 
14.0 
14.0 
14.0 
14.0 

I  88 

1  34 

35 

36 

1  58 

2  43 
8  40 
504 
5  49 

7  60 
9  49 
10  52 
022 
209 

2  405 

3  365 
4355 
6  015 
6  375 

8  26a 

10  42a 

12  08a 

1085 

2625 

8.1 
6.1 
7.0 
5.8 
3.1 

9.2 
6.8 
7.7 
6.2 
3.4 

6.8 
5.4 
6.2 
5.4 
2.7 

9.0 
6.9 
7.7 
6.4 
3.6 

1.0 
1.0 
1.0 
0.8 
0.8 

0.8 
0.6 
0.5 
0.5 
0.3 

1.8 
1.1 
1.1 
0.9 
0.8 

4.6 
8.4 
3.8 
8.2 
1.7 

4.4 
8.8 
8.8 
8.1 
1.7 

18.5 
13.5 
13.5 
13.5 
13.5 

37 
38 
39 
40 
41 

8  59 
2  00 
2  51 

5  28 
828 

11  41 
9  09 

10  49 
0  41 
^21 

5005 
2  445 
3335 
7  015 
9205 

12S3a 

10  42a 

11  28a 
1  32a 
3  23a 

5.0 
6.5 
5.5 
3.8 
5.4 

5.4 
6.2 
6.4 
4.3 
6.2 

4.6 
4.7 
4.5 
2.7 
4.4 

5.7 
6.2 
6.1 
4.5 
6.1 

1.0 
1.0 
0.8 
0.9 
0.7 

0.4 
0.4 
0.3 
0.5 
0.7 

"is'oi* 

18  17 
18  58 

1.1 
1.1 
0.9 
1.0 
1.0 

2.7 
3.1 
8.2 
2.2 
8.1 

2.7 
8.0 
2.9 
2.1 
3.0 

13.5 
13.5 
13.5 
13.5 
13.5 

42 
:  43 

144 
45 
46 
47 

9  07 
0  87 

8  30 

9  10 
930 

11  19 

8  46 
656 
220 
300 
320 
522 

9  565 

1  065 

9  525 

10  805 

10  505 

12  105 

4  54a 
7  52a 
3  16a 

3  55a 

4  15a 
6  12a 

4.2 

1.1 
4.6 
4.8 
4.4 
9.4 

4.8 
1.2 
5.2 
5.4 
5.0 
10.7 

8.5 
0.9 
3.9 
4.1 
8.7 
8.0 

4.6 
1.4 
5.3 
5.5 
5.1 
10.3 

0.7 
0.3 
0.8 
0.9 
0.7 
0.7 

0.3 
0.4 
0.6 
0.5 
0.4 
1.0 

0.7 
0.5 
1.0 
1.1 
l.l 
1.2 

2.4 
0.6 
2.6 
2.7 
2.5 
5.3 

2.8 
0.7 
2.5 
2.6 
2.4 
5.2 

13.5 
13.5 
13.5 
13.5 
13.0 
12.5 

1 

48 
49 
50 
51 

I 

0  24 

10  20 

11  06 
11  27 

686 

4  08 
453 

5  15 

0  19a 
10  145 

10  595 

11  215 

6  44a 

4  17a 

5  02a 
5  24a 

7.0 
5.4 

5.8 
6.3 

8.9 
6.8 
7.3 
8.0 

5.0 
8.8 
4.1 
4.5 

7.3 
5.7 
6.1 
6.6 

0.9 
0.7 
0.8 
0.8 

0.5 
0.5 
0.5 
0.5 

1.0 
0.9 
0.9 
1.0 

4.4 
3.4 
3.6 
4.0 

• 

3.6 
2.8 
3.0 
3.2 

12.5 
13.0 
12.5 
12.0 
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TABLE  3.— TIDAL  DIFFERENCES 


B 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 


45 

46 

47 
48 
49 


26 
26 
27 
28 
29 

30 
31 
32 
33 
34 


;« 

36 

37 
3H 
39 

40 
41 
42 
43 
44 


li  I 


50 
51 
52 
53 
54 


55 

56 
67 
58 
69 


Geographic  position. 


Station. 


EUROPE  (West  Co  AST)— Cont'd. 
GERMANY— continued. 
Xorth  .S('(i— Continued. 


Lati- 
tude. 


yorth. 


Bninsbiittel,  Elbe  River ,53 

Giackstadi.  Elbe  River '53 

Brunahaujien,  Elbe  River i  63 

Lahe.Elbe  River I  53 


HirtshulK 

Slcagen  or  the  Skaw 

Copen hngen,  Baltic  Sea 55  42 


NORWAY. 


Fredetiok.««tad 69  13 

Oscarsborg i  ."Sy  41 

ChrLsiiania I  6'>  65 

Frederik.svaerti Oy  01 

Oster-Risoer 68  43 

Arendal 6.s  27 

Chrlstiansnnd 6«  08 

Tanangei .'>»  6.') 

Stavanger 6s  ^9 

Skude«nacs 69  Oh 

Bergen 60  24 

Romsdals  Islands 62  46 

Christiausund 63  OS 

Trondhjem  or  Munkholm 63  27 

Traen  Islands 66  31 

Vaero,  Lofoten  Islands 67  3S 

Andenaes,  Lofoten  Islands ,  69  12 

Tromsoe I  69  40 

Hammerfest 70  40 

Vardoe 70  20 


RUSSIA. 

PetshengaBay 69  38 

Kola 68  49 

Teriberskoi  Bay 69  07 

Sem  or  Seven  Islands 6m  49 

Sviatui  Noss 6K  09 


Arc.    ,  Time. 


Hooksifl .  Jade  River 63  38 

Wi  LHELMSH A VEN,  Jade  River 63  31 

Weser  River  Entr.,  light  vessel .  63  48  i 

Hohe  Weg  Light  Weser  River 63  43 

Bremerhaven,  W eser  River 53  33  1 

Braake,  Weser  River I  63  20 

Elsfleth,  Weser  River !  63  14 

Vegesack,  Weser  River I  6;i  11 

Helgoland  Island '  64  11 

Elbe  R.  E.,  outer  li^ht  vessel  No.  l.i  54  00 

Cuxhaven,  Elbe  River 53  62 

53 
47 
37 
a') 


:  I 


Hamburg,  Elbe  River I  63  :« 

Biisum ,  61  OS  I 

Elder  River  Entr.,  light  vessel '  64  16  . 

Tonnlng,  Eider  River 5^4  19  [ 

Husum 64  29  . 

Pellworm  Island 64  81  ' 

Wyk,  Fohr  Island ;  54  41 

Amrum  Lsland ^  64  :W 

LiBter-deep,  Fairway  buoy 56  05 


DENMARK. 


North  Sea. 


S5nderho,  Fano  Island I  66  20 

Nordbv '  66  27 

Hierting •  66  31 

Blaavand  Point 66  33 

Horn  Reefs j  56  34 

Nyiniiidegab 66  48 

Th vbo  Ron 6(>  43 

67  36 
67  44 


East. 


8  02 
8  09 
8  08 
8  16 
8  34 


8 

8 


29 
28 
37 

r^ 

15 


8  42 

9  m 
9  24 
9  31 
9  3S 

9  69 
8  62 


19 
57 


9  01 

8  41 
8  34 
8  23 
8  27 


8  28 

8  2'> 

8  21 

8  06 

7  I'J 

8  11 

8  14 

9  67 
10  88 
12  36 


10  67 
10  37 
10  44 
10  06 
9  16 

8  46 
8  00 
6  34 
6  44 
6  18 

6  18 

6  00 

8  00 

10  24 

12  02 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


0 
0 


31  24  ' 

2  06 

33  00  1 

2  12 

36  09 

2  21 

37  22 

2  29 

39  49 

2  :'.9 

Standard  port  for 
reference. 


Longitude. 


36 
32 
0  22 
0  23 
0  21 


0  21 
0  24 
0  32 
0  42 

0  48 


h.  in. 
0  82 
0  33 
0  m 
0  33 
0  34 


34 
34 
34 
32 
33 

36 
36 
38 
3H 
39 

40 
35 
33 
86 
36 


0  35 
0  34 
0  84 
084 

1 

0  34 
0  34 

0  33 
0  32 
0  29 

0  3:^ 

0  33 
0  40 
0  43 
0  .30 


0  -44 
0  42 
0  43 
0  40 
0  37 


12  37 

0  60 

16  11 

1  05 

19  00 

1  16 

23  40 

1  36 

31  06 

2  04 

Name. 


Wilhelmyhaven 
Wilhelm.«<haven 
Wilhelm.shaven 
Wilhelmshaven 
Wilhelmshaven 

Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 
^Wilhelmshaven 
W^ilhelmshaven 

Wilhelmshaven 
Wilhelmshaven 
WilhelmshavtMi 
Wilhelmshaven 
Wilhelmshaven 

Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 

Wilhelmshaven 
Wilhelmshaven 
Wilhelmshaven 
Cape  Town 


823 
323 
823 
323 
323 

323 
323 
323 
32;i 
32:i 

323 
323 
323 
323 
3-2:3 

323 
323 
323 
^23 
323 

323 
32:3 
323 
26:3 


On pe  Town 26:? 

Cape  Town 2<'»:J 

(?ai>e  Town 2«i:3 

Cape  Town 263 

Cape  Town 2»i:3 

Apia 211 

Apia 211 

Apia 211 

Galveston 12:3 

Galveston li'3 


1 


I 


Astoria 161 

Astoria 151 

A>toria 161 

Astoria 161 

.Vstoria 161 

Astoria 161 

Crt|)eTo\vn ■  263 

Cape  Town 263 

Cape  Town '  263 

Cape  Town...      .|  263 

Cape  Town 263 

Wilhelmshaven  ..  323 

Wilhelmshaven  ..  323 

Wilhelmshaven  ..  323 

Wilhelmshaven  ..  323 

Wilhehn-ihaven  ..  323 

Wilhelm-shaven  ..  323 

Wilhelmshaven  ..'  323 

Wilhelmshaven  ..|  323 

Wilhelmshaven  ..'  323 


Wilhelmshaven  ..  323 

Wilhelmshaven..  323 

Wilhelmshaven  ..  IV2Z 

Wilhelmshaven  ..  323 

Wilhelmshaven  ..  323 


Time  meridian^ 
ISP  Eoft, 


h.  in. 

-  0  87 


+ 

+ 


00 
07 
0  22 
0  60 


0 
0 


+  2 


+ 


-h 


36 
2  56 
8  36 

0  68 
0  02 


-h  0  :34 

+  1  37 

+  2  34 

+  3  33 

+  3  51 

-f  4  60 

+  1  06 

-  0  38 
1  39 


!    f 


+  2  lU 

+  1  36 

+  1  31 

+  0  26 

--  0  47 


4- 
+ 
+ 
4- 


1  05 

1  27 
1  29 

0  26 

1  37 


--  3  -47 

-  2  22 

-  2  11 
-12  03 
+  4  33 


7 

7 
7 
7 
8 


31 
01 
34 
63 
22 


3 
1 
1 
1 
1 


02 
44 
27 
19 
09 


+ 

+ 
4- 


0  56 
0  06 
48 
13 
00 


0 
1 
4 


+ 

+ 
4- 
4- 

4- 

4- 
4- 
+ 
+ 
4- 


9  06 
3  11 
3  43 
3  43 
3  05 


h.  m. 
0  35 
000 
0  09 
0  24 
0  52 

2  38 

2  58 

3  38 
0  56 

0  04 

035 

1  38 

2  85 
884 
853 


4-4  51 
4-  1  08 
-086 
4-  1  40 
4-  2  06 

4-  1  36 

4-  1  82 

+  027 

-  0  46 


4- 
4- 
4- 
4- 


1  06 
1  27 
1  80 

0  26 

1  85 


-  3 

-  2 

-  2 
-10  55 

+  5  16 


47 
22 
11 


4- 
4- 

4- 
+ 


4-  6  10 

4-6  31 

4-  6  36 

4-  7  :'G 

4-  :;  r.i 


Mean  Lmc 
Water  Spring&,\ 


-  8  20 

-  8  11 

-  8  14 

-  8  64 

-  9  17 

-  9  29 
4-  2  59 

-  8  40 

-  8  48 

-  8  04 

-  3  09 

-  1  42 

-  1  25 

-  1  19 

-  1  07 


55 
08 
60 
22 
08 


Local  UtM. 

f  6  26 


4-  6  46 

4-  6  40 

4-  7  40 

-f  8  36 


feet. 
-2.8 
0.0 
-8.9 
-3.4 
-8.2 

-4.2 
-6.4 
-K'l 
-5.2 
-4.2 


I  _ 


3.4 
3.8 
-3.4 
-4.4 

-4.8 

-7.0 
-2.0 
-8.8 
-2.5 
-2.8 

-3.8 
-6.4 
-4.6 
-0.6 


I 


4-0.6 
4-0.2 
0.0 
4-0.4 
-HO.  2 

-1.0 
-L8 
-1.8 
-0.4 

-0.8 


6.0 
6  6 
6.6 
-6.6 
6.6 

-6.8 
-3.0 
-2.6 
2.4 
■2.2  I 

-0.4 
-7  5 
-7  2 
-5.0 
-6.4 

-4.7 
-6.2 
5.4 
-5.0 
-4.7 


-6.0 
-6.4 
-1.1 
-2.0 
4-0.1 


Jert. 
-0.2 
0.0 
-0.8 
-0.4 
-0.2 

-0.4 
-0.6 
-0.8 
-0.6 
-0.4 

-0.4 
-0.4 
-0.4 
-0.4 
-0.6 


-0.8 

-0.2 

-0.4 

-O.S 

-0.2 

I 


-0.4 

-0.6 

-0.4 

0.0 


0.0 
0.0 
-0.2 
0.0 
0.0 

-0.2 
-0.1 
-0.2 
4-0.2 
4-0.2 


-L2 
-1.4 
-1.2 
-1.2 
-1.2 

-1.2 
-0.4 
-0.4 
-0.2 
-0.4 

-0.2 
-0.7 
-0.6 
-0.4 
-0.6 

-0.8 
-0.6 
-0.6 
-0.4 
-0.4 


-0.6 
-0.6 
-0.1 
-0.2 
-fO.1 


0.T7 
l.OC' 
0.68 
0.?2 
0.74 

0.66 
0.n«> 
0.34 
0.69 
0.67 

0.78 
0.6fv 
0.?2 
0.65 
0.63 

0.44 
0.S6 
0.tS 

asii 

0-77 

O.TO 
0.66 
0.63 
1.24 


1.24 
1.12 
l.(«b 
l.> 
1.12 

0.61 
0.6% 
0.S< 
1.01 
0.73 


C».*J4 

0,17 
0.  It. 
0.17 
0.16 

O.IS 

a  24 

0:56 
0,41 
0.4T 

0.»4 
0.:5ii 
0.41 
0.-V» 
0.47 

0-6f 
a  61 
0.6c 

O.eo 


o.se 

0.49 
0.91 
O.SS 

1.00 


AND  TIDAL  CONSTANTS. 
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Interval. 

^ 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 1 

_ 

_       -- 



1 

Varia- 

, 

m^ 

Menn. 

1 

Tropic. 

Mean  ! 

(Mil).  ' 

1 
Spring 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW      Tropic 
inter-     range. 

Predic- 
tions. . 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

y. 

HWI. 

*LWI.   1 

HHWI. 

LLWI. 

1 

1 

1 

val, 

1 
1 

1 

1 

1 

1 
1 

1 

Wt«t. 

A.  m. 

A.  m. 

h.  fn. 

h.  m. 

feet. 

feet 

JiH, 

feet. 

/eft.     . 

feet. 

h.  m.      feet. 

feet. 

fat. 

o         ; 

1 

11  r)0 

5  38 

11  456 

5  45a 

8.5 

10.7 

6.0  ' 

8.8 

0.9  ' 

0.6 

1.1 

5.4  ■ 

4.3 

12.0 

•2 

U  03 

6  14 

0  OOrt  ' 

6  19<i 

11.1 

J3.8 

8.0 

11.1 

0.9 

0.5 

22  36  ,        1. 1 

6.9 

5.5 

12.0 

3 

0  10 

623 

0  05<i  ■ 

6  30<i 

7.5 

9.5 

5.3 

7.8 

0.9 

0.6 

1.0 

4.8 

3.8 

12.0      , 

4 

0  25 

6  38 

0  19ft 

6  47a 

8.0 

10.1  . 

5  7 

8.3 

0.9 

0.6 

1.1 

5.0 

4.1  1 

11.5 

5 

0  54 

7  07 

0  49a 

7  14a 

8.2 

10.4 

5.8 

8.5 

0.9 

0.6 

1.1 

5.2  1 

4.2 

11.5 

1 

6 

2  40 

8  53 

2  36a 

9  00a 

7.3 

9.1 

5.3 

8.0 

0.9 

0.5  , 1.0 

4.6  ; 

3.9 

11.5 

7 

3  00 

9  13 

2  56a 

9  21a 

6.2 

7.8 

4.5 

6.8 

0.8  ' 

0.4    ■        0.9 

3.9  ' 

3.3 

11.5 

8 

3  40 

9  53 

3  35a 

10  02a 

3.8 

4.7 

2.7 

4.3 

0.6  ■ 

0.3  ' 0.7 

2.4  , 

2.1 

11.5 

9 

11  21 

5  36 

11  216 

5  43a 

6.8  ' 

7.7 

5.6 

7.8 

0.9 

0.5  1    21  51           0.9 

3.9 

3.6 

12.0 

10 

005 

6  18 

0  Ola  ! 

1 

6  25<i 

7.4 

9.2 

5.3 

1 

8.1 

0.9 

0.5    1.0 

4.6 

4.0 

12.0 

11 

0  39 

6  51  1 

0  36a 

6  57o 

8.1  i 

10.1 

5.8  ■ 

8.8 

0.9 

0.5  1 

1.0 

5.0 

4.3 

11.5 

VI 

1  43 

7  55 

1  39a 

8  02a 

7.6  ' 

9.5 

5.5 

8.3 

0.9 

0.5  1 

1.0 

4.8 

4.1 

11.5 

\:\ 

2  42 

8  54  , 

2  39a 

9  OOa 

8.0  ; 

10.0 

5.8 

8.7 

0.9 

0.  5    

1.0 

5.0 

4.3 

11.0 

14 

3  41 

9  53 

3  37a 

10  OOa 

7.2 

9.0 

5.2  1 

7.9 

0.9 

0.5    

1.0 

4.5 

3.9 

11.0 

ir> 

4  OO 

10  13 

3  56a  j 

10  20a 

6.8 

8.5 

4.9  ! 

1 

7.5 

0.8 

0.5    

0.9 

4.2 

3.7 

11.0 

If". 

5  00 

11  12 

4  55a 

11  20a 

4.9 

6.1  ■ 

3.5' 

5.5 

0.7- 

0.4    

0.8 

3.0  , 

2.7 

11.0 

17 

1  11 

7  24 

1  08a 

7  30*1 

9.4 

11.7  ■ 

6.8 

10.2 

1.0 

0.  •>    

1.1 

5.8 

5.0 

11.5 

18 

11  .tO 

5  38 

11  4tJ6 

5  45a 

7.7 

9.6 

5.5 

8.4 

0.9 

Oo5    

1.0 

4.8 

4.1 

11.5 

ly 

1  45 

7  57 

1  42a 

8  03a 

8.9 

11.0 

6.4 

9.7 

1.0 

0.5    

1.1 

5.5 

4.7 

11.5 

20 

2  10 

8  23 

2  06a 

8  30a 

8.6 

10.8 

6.2 

9.3 

0.9 

0.5    1.1 

5.4 

4.6 

11.5 

21 

1  40 

7  52 

1  S6a 

7  59a 

7.8 

9.7 

5.6 

8.5 

0.9 

0.5    1.0 

4.8 

4.2 

11.5 

22 

1  35 

7  47 

1  31a 

7  55a 

6.2 

7.8 

4.5 

6.8 

0.8 

0.4    0.9 

.8.9 

3.3 

11.5 

23 

0  30 

6  42 

0  26a 

6  49a 

7.0 

8.8 

5.0 

7.7 

0.9 

0.5    1.0 

4.4 

3.8 

11.5     ! 

24 

0  '20 

6  38 

0  15a 

6  42a 

4.2 

5.2 

3.0 

4.7 

0.7 

0.3 

1 

0.7 

,        2.6 

1 

1 
1 

2.3 

12.0 

1 

2o 

2  12 

8  24 

2  07a 

8  33a 

4.2 

5.3 

3.0 

4.7 

0.7 

0.3 

0.7 

2.6 

2.3 

12.0      ' 

2ti 

2  34 

8  46 

2  29a 

8  5:vi 

3.8 

4.7 

2.7 

4.3 

0.6 

0.3 

0.7 

2.4 

2.1 

12.0 

27 

2  35 

8  47 

2  80a 

8  57a 

8.6 

4.5 

2.6 

4.1 

0.6 

0.3  ' 0.7 

2.2 

2.0 

12.0 

2.S 

1  30 

7  42 

1  25a 

7  51a 

4.0 

5.0 

2.9 

4.5 

0.6 

0.3  ! 

0.7 

2.5 

2.2 

12.0' 

2y 

11  50 

5  38 

11  456 

5  47a 

3.8 

4.8 

2.7 

4.3 

0.6 

0.3  ! 

1 

0.7 

2.4 

2.1 

12.5 

:w 

2  35 

8  47 

2  27a 

9  02o 

1.7 

2.1 

1.2 

1.9 

0.2 

0.1  : 

0.5 

1.0 

0.9 

12.0      , 

81 

4  00 

10  12 

3  52a 

10  27a 

1.4 

1.8 

1.0 

1.6 

0.2 

0.1   

0.4 

0.9 

0.8 

12.0 

32 

4  IH 

10  30 

4  07a 

10  51a 

1.0 

1.2 

0.7 

1.1 

0  1 

0.0  

0.4 

0.6 

0.5 

11.5      ' 

;^'^ 

5  46] 

9  3;^j 

[11  58 
[3  21 

7  Ola 
■  11  05/> 

11  16<t 
2  306 

0.8 
0.5 

1.0 
•0.6' 

[0.5 
0. 3 

1.5 
1.1 

1 

1.2 
0.9 

0.5 
U.3 

0.8 
0.6 

11.0      . 
10.0      1 

31 

i  CH) 

:v> 

5  02 

10  30 

5  19a 

• 

9  59a 

1.5 

1.8 

1.4 

2.5 

0.7 

0.9    

1.0 

1 

'        0.9 

1.0 

11.0 

3«i 

4  2M 

!     10  41 

5  45a 

10  04a 

1.1 

1.8 

1.0 

1.9 

0.6 

0.7 

0.9 

0.6 

0.7 

11.0 

37 

4  50 

1     10  37 

5  45<i 

9  54a 

1.0 

1.2 

1      0.9 

1.8 

0.6 

0.7 

0.9 

,        0.6 

0.7 

11.0 

:'vS 

4  34 

'     10  00 

4  56a 

9  18a 

1.1 

1.3 

!      1.0 

1.9 

0.6 

0.7    

1.0 

'        0.6 

0.8 

1L5 

39 

4  08 

9  40 

4  31a 

8  59a 

1.0 

1.2 

;      0.9 

1.8 

0.6 

0.7    

0.9 

0.6 

0.7 

12.0 

40 

3  26 

9  30 

4  43a 

9  22a 

0.8 

1.0 

0.7 

1.5 

0.5 

0.6    

0.8 

0.5 

0.6 

12.0 

41 

4  16 

10  15 

4  11a 

10  31a 

0.8 

1.1 

0.5 

1.2 

0.2 

0.1 



0.2 

0.6 

0.6 

'    12.5 

42 

9  36 

3*25 

9  81a 

3  416 

1.2 

1.6 

0.7 

1.7 

0.3 

0.1 

0.3 

0.8 

0.8 

14.0 

43 

9  46 

8  23 

9  89a 

1        3  546 

1.4 

1.9 

0.8 

1.9 

0.3 

0.1 

0.3 

1.0 

0.9 

14.0 

44 

10  13 

4  00 

10  09a 

4  136 

1.6 

2.1 

0.9 

2.1 

0.3 

0.1 ; 

0.3 

1.0 

1.0 

14.0 

!  45 

10  16 

3  55 

10  12a 

4  046 

3.2 

4.1 

2.1 

3.8 

0.4 

0.1    

0.4 

2.0 

1.8 

14.5 

46 

10  35 

4  23 

9  58<i 

3  526 

4.3 

5.7 

2.8 

4.6 

0.3 

0.4  1 0.5 

2.8 

2.4 

14.5 

1  •*" 

11  00 

4  48 

10  26<i 

4  206 

4.6 

6.0 

2.9 

4.9 

0.3 

0.4 

0.5 

3.0 

2.6 

13.0 

'  4.S 

11  IH 

504 

10  49a 

4  406 

6.4 

8.4 

4.1 

6.8 

!        0.4 

0.5 

0.6 

4.2 

3.4 

11.5 

4y 

11  35 

623 

10  58a 

1 

4  526 

5.2 

6.9 

3.3 

5.6 

1        0.4 

0.5 

0.6 

3.4 

2.8 

11.0 

50 

11  50 

5  87 

11  22a 

5  146 

6.7 

8.8 

4.8 

7.1 

0.4 

0.5 

0.6 

4.4 

8.6 

10.5 

ol 

0  42 

a  55 

0  426 

6  556 

6.6 

7.0* 

4.0 

5.7 

0.7 

0.4    '        0.8 

8.5 

2.8 

7.5 

52 

1  35 

7  48 

1  856 

7  486 

1        6-2 

7.8 

4.4 

6.8 

0.7 

0.4    '        0.8 

8.9 

8.1 

6.5 

5;^ 

2  20 

8  40 

2  206 

8  4(>6 

1        6.6 

8.3 

4.7 

7.2 

0.8 

0.4  ' '        0.9 

4.2 

3.3 

2.0 

54 

5  38 

11  57 

5  406 

11  576 

1        7.2 

9.0 

5.1 

7.8 

0.8 

1 

0.4 

!        0.9 

1 
1 

4.5 

8.6 

8.0E 

t 

1 

• 

East. 

55 

0  43 

0  45 

6  486 

0  45a 

5.8 

7.3 

4.1 

6.4 

0.7 

0.4 

0.8 

3.6 

2.9 

1      8.0 

5l> 

7  04 

;       105 

,        7  016 

1  05a 

5.4 

6.7 

8.8 

5.9 

0.7 

0.3    

0.8 

8.4 

2.7 

4.0 

•  n 

7  10 

1  00 

7  IW; 

1  OOa 

10.1 

12.6 

7.2 

10.9 

1.0 

0.5    

1.1 

6.8 

5.0 

6.0 

5.S 

S  10 

2  00 

1        8  106 

2  OOa 

9.2 

11.5 

6.5 

9.8 

0.9 

0.4    

1.0 

5.8 

4.6 

7.0 

5V» 

9  05 

2  55 

9056 

1        2  55fi 

11.1 

13.9 

7.8 

11.9 

1.0 

0.6   

1.1 

7.0 

5.6 

8.6 
1 
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TABLE  3.— TIDAL  DIFFERENCES 


a 

3 

7U 


1 
2 
3 
4 
5 

6 
7 
h 
9 
10 


Station. 


EFROPE  (West  Coast)— Cont'd. 

RrssiA— continued. 

<i  WhUe  Sea. 


Geographic  position. 


Lati- 
tude. 


North. 


O       ' 

67  11 
66  46 


Cape  Orlov , 

Morjovet*  Island , 

Mezen ,  65  48 

Sosnovetj)  Island •  €6  29 

Tetrina 66  02 

Kandalaknha 67  08 

Jijginsk  iRland 65  12 

Onega 63  57 

KaretakiNodB !  65  38 

Archangel,  Dwina  River 64  86 


8PITZBEROEN. 


11  ,  Danes  Island i  79  41 

12  I  Recherche  Bay 77  80 


13 
14 
15 


NOVA  ZBMBLA. 


Cape  CoBtln 

Matoflhkin  Shar,  west  entrance  ... 
Mashigin  Bay 


70  68 
78  17 
74  43 


Longitude. 
Are.     Time. 


ExuL 


41  22 

42  30 
44  20 
40  43 

38  21 

82  28 
36  49 
88  07 

39  40 

40  41 


11  02 
14  44 


h.fii. 
2  45 


2 
2 
2 
2 

2 
2 
2 
2 
2 


50 
67 
43 
88 

10 
27 
32 
89 
43 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


Page. 


0  44 
059 


53  10  '  8  38 
M  21  ■  3  87 
56  12  I    8  45 


Brest 

Brest 

Brest 

Brest 

Cape  Town 


275 
276 
275 
275 
263 


Time. 


Height. 


HW.         LW. 


HW. 


LW. 


Ratio 

of 
ranj?ir* 


Loealtimt. 


Cape  Town \    263 

Cape  Town 263 


Cape  Town 
Cape  Town 
Apia. 


Cape  Town 
Cape  Town 


Cape  Town 
Cape  Town 
Cape  Town 


268 
263 
211 


268 
268 


268 
263 
263 


A. 

-5 

-5 

-2 

-4 

+1 


m. 

44 

12 

20 

48 

30 


+1  89 
+8  29 
-5  00 
+2  43 
+0  28 


-1  19 
-0  87 


+8  21 
+7  51 
+9  21 


h. 

-6 
-2 
-4 

+1 


m. 
66 
24 
13 
57 
35 


+2  08 
+8  48 
-4  88 
+2  57 
+1  18 


-1  19 
0  86 


+8  26 
+7  66 
+9  25 


JIfenn  Lav? 
WalerSprinffB. 


feet. 

+0.4 

-2.0 

-1.0 

-1.2 

+1.8 

+2.0 
-0.6 
+4.2 
+0.6 
-0.9 


+0.6 
+1.9 


feH. 
-0.4 
-O.S 
-0.6 
-O.S 
0.0 

+0.2 

-0.2 

+0,4 

0.0 

-ai 


0.0 
+0.1 


+2.2  +0.2 
+2.6  +0.2 
+2,4  ,  +0.2 


1.05 
0.91 
0.97 

0.  y'» 

l.'xS 
1.S9 

2.15 

1.J4 
0.€& 


1.24 
L96 


1.65 

1.74 

1.71 
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Interval. 


m 

X 


Mean. 


Tropic. 


=      HWI. 


T, 


I 
'2 
3 
4 


f) 
I 

9 
10 


h.m. 

10  38 

11  10 
1  38 

11  34 
8  07 


3 
5 


15 
05 


9  02 


20 

IS 


11 

12 

0  14 

0  56 

13 
14 
l.-> 

10  00 
980 

11  W 

LWI.      HHWI. 


A. 
4 
4 


m. 
26 
58 

8  10 
5  25 

9  23 


9  50 
11  30 

8  10 
10  45 

2  00 


6  25 

7  08 


8  60 
8  20 
4  60 


h.  m. 

10  38^ 

11  106 
1  3S(i 

11  346 
3  07a 

3  15a 

6  Oba 
9  02a 

4  20a 

7  18a 


0  145 
0  566 


10  00b 
9  80& 

11  006 


LLWI. 


h.  m. 
4  26a 

458a 

8  10a 
625a 

9  23a 

9  50a 
11  80a 

3  10b 
10  45ft 

2  00b 


6  25b 

7  08b 


3  50a 

3  20a 

4  60a 


Range  of  tide. 


Mean 
(Mn). 


feet. 
15.6 
13.6 
14.4 
14.2 
5.2 

6.4 
3.0 
7.8 
4.2 
1.8 


4.2 
5.3 


5.6 
6.9 

6.8 


Spring 

(Sg). 


feet. 
19.5 
16.8 
18.0 
17.7 
6.5 

6.7 
3.8 
9.1 
5.3 
2.2 


5.8 

6.6 


7.0 
7.4 
7.3 


Neap 

(NP). 


feet. 
11.1 

9.6 
10.2 
10.1 

8.7 

3.8 
2.1 
5,2 
8.0 
1.3 


8.0 
8.8 


4.0 
4.2 
4.1 


Great 
tropic 

(GO. 


feet. 
16.6 
14.2 
16.2 
15.0 
5.7 

6.9 
3.4 
7.9 
4.6 
2.1 


4.6 
5.8 


6.2 
6.5 
6.4 


^•J^iSuX"  I  ^"™'" 


wave. 


Mean  sea  level 
above  planeof— 


HWQ. 


I 


feet. 
1.2 
1.1 
1.1 
1.1 
0.7 

0.7 
0.6 
0.8 
0.6 
0.4 


0.6 
0.7 


0.7 
0.7 
0.7 


LWQ. 


fet. 
0.6 
0.5 
0.6 
0.6 
0.8 

0.8 
0.3 
0.4 
0.3 
0.2 


0.3 
0.8 


0.4 
0.4 
0.4 


Tropic 
HVV 

Inter- 
val. 


A.  911. 


Tropic 
range. 


feet. 
1.8 
1.2 
1.8 
1.3 
0.8 

0.8 
0.6 
0.9 
0.7 
0.4 


0.7 
0.8 


0.8 
0.8 
0.8 


Predic- 
tions. 


feet. 
9.8 
8.4 
9.0 
8.8 
8.2 

3.4 
1.9 
4.6 
2.6 
1.1 


2.6 
8.8 


3.6 
8.7 
3.6 


Tropic 
LLW. 


Varia- 
tion of 
the  com 
pass. 


feet. 
7.8 
6.8 
7.2 
7.1 
2.6 

2.7 
1.6 
3.6 
2.1 
0.9 


2.1 
2.6 


2.8 
2.9 
2.9 


Eagt. 

o 

9.0 
9.5 
10.0 
8.6 
7.0 

3.5 
6.0 
6.6 
8.0 
8.0 

West. 

14.0 
10.5 

East. 

16.0 
17.0 
18.5 


44H 


TABLE  4. -HARMONIC  CONSTANTS  FOR  THE  PORTS 


No. 


Station. 


I     K, 


K.o 


1     St.  Johns,  Newfoundland. 


2  I  Halifax  (Navy-Yard),  Nova  Scotia 


3 
4 
5 
6 
7 
8 
9 
10 
11 


St  John,  New  Brunswick 

Portland  (Central  Wharf),  Me. 


Boston  (Navy- Yard),  Mass 

Newport  (Fort  Adams),  R.  I 

New  London  (Custom-Houfle  Wharf),  Conn . 
Willets  Point  (C.  S.  Engineer  School),  N.  Y. 

New  York  (Governors  Island),  N.  Y 

Sandy  Hook  (The  Horseshoe),  N.J 

Philadelphia  (Chestnut  Street  Pier),  Pa 


12  .  Old  Point  Comfort  (Fort  Monrtje),  Va. 


13 

14 

15 


Washington  (Seventh street),  D.  C 
Baltimore  ( Fells  Point) ,  Md 


Wilmington  (Cape  Fear  River).  N.  C 


16  ;  Charleston  (Custom-Houae  Wharf),  S.C 


17  Savannah  Entrance  (Tybeo  Light),  Ga. 

18  Femandina  (Dade  street),  Fla  

19  '  Key  West  (Fort  Taylor).  Fla 

20  Galveston  ( Doswell's  WharO ,  Tex , 


21 


Buenos  Ay  res,  Argentina 


22     Cape  Horn  (Orange  Bay),  Chile. 


0.24S 
lOh 

0.338 

60 

0.496 
128 

0.471 
131 

0.443 

141 

0.209 
96 

0.245 
112 

0.339 
119 

0.325 
1U6 

0.333 
102 

0.316 

218 

0.186 
119 

0. 152 
272 

0.129 

299 

0.250 
130 

0.;{39 
122 

0.341 
114 

0.M6 
127 

0.274 
274 

0.346 
321 

0.253 

18 


23 
24 


Valparaiso,  Chile 

Panama  (Saos  Lsland),  Panama 


25  I  San  Diego  (La  Playa).  (  al 


26 


Sjin  Francisco  Entrance  (Fort  Point),  Cal 


27  I  Astoria  (Columbia  River),  Oreg 


28     Port  Townsend  (Puget  Sound),  Wa.sh  .. 


29  .  Sitka,  Ahiska 

30  I  Kadlak  (St.  Paul  Harbor,  Kadiak  L),  Alaska. 

31  St.  Michael  (Norton  Sound ) ,  Alaska 

I 

32  Yokohama  (Nishihatoba) ,  Japan 

I 

33  I  Nagasaki,  Japan 

84     Tientsin  Entrance  ( Taku  Light  Ship),  China. 

35  Shanghai  ( Wusung  Inner  Bar),  China 

36  Amoy  ( Inner  HnrlK)r) ,  China 


0.707 
36 

0.499 
380 

0.440 
340 

1.073 
95 

1.218 
106 

1.316 
129 

2. 511 
14h  ' 

1.504  , 
126 

L330  I 
139  ' 

1.354 
297 

0.802 
179 

0.788 
193 

L330 
157 

0.656 
207 

0.^68 
274 


I 


0.120 
259 

0.136 
2.>7  I 

0.466 

4  ; 

0.225 

368 

0.182 ; 

16 

0.098 
239 

0.066 
284 

0.146 
359 

0.118 
255 

0.123 
243 

0.091 

78 

0.062 

277 

0.074 
268 

0.034 
242 

0.028 
344 

0.105 
241 

0.154 
246 

0.1S3 
267 

0.049 
281 

0.018 
182 

0.014 
844 

0.064 
128 

0. 142 
288 

0.392 
142 

0.207 
266  I 

0.116 
327 

0.220 
24 

0.157 
131 

0.320 
22 

0.301 
39 

0.033 
338 

0.187 
178 

0.344 
259 

0.146 
162 

0.281 
77 

0.36-4 
61 


fe 


0.020 
211 

0.109 
258 


".; 


M,° 


0.012 
57 


0. 


572 
358 


0.248 
20 

0.303 
4 

0.016 
210 

0.aV2 
342 

0.900 
3 

0.129 
249 

0.110 
203 

0.210 
61 

0.064 
270 

0.117 

251 

0.032 
249 

o.o:« 

296 

0.135 
222 

0.135 

198 


I 


0.080 
121 

0.008 
70 

0.003 
308 

0.020 
166 

0.016 
104 

0.016 
119 

0.025 
S29 


0.020 
346 

0.024 
170 


0.146  i    0.013 
222  !        137 


0.028 
276 

0.014 
174 

0.048 
220 

0.052 
109 

0.041 
229 

0.226 
167 

0.046 
245 

0.073 
0 

0. 157 
11 

0.104 
151 


I 


0.020 
350 

0.021 

287 


0.039 
97 

0.044 

83 

0.052 
152 

0.108 
162 


0.109 
28 

0.029 
150 

0.106 
358 

0.060 
150 

0.026 
292 

0.076 
272  . 

0.027 
133 

0.079 

243 

0.026 
114 

0.058 
59 

0.111 
30 


M,° 


1. 172 
209.6 

2.035 
223.5 

10.025 
325.1 

4.336 
823.6 

4.439 
835.4 

1.661 
217.5 

L140 
274.8 

3.649 
328.6 

2.153 
281.1 

2.219 
217. 6 

2.866 
48.6 

1.220 
248.4 

1.373 
228.9 

0.572 
190.2 

1.152 
292.1 

2.483 
213. 6 

3.219 
209.5 

2.854 

228.3 

0.565 
260.3 

0.224 
124.6 

0.814 

184.7 

1.931 
104.2 

1.650 
279.2 

5.928 
86.7 

1.701 
276.6 

1.696 
330.7 

2.971 
8.6 

2.217 
105.6 

3.591 

2.8 

3.228 
7.7 

0.564 
285.4 

1.566 
164.3 

2.887 
228.9 

8.474 
94.4 

8.109 
80.3 

6.125 
1.2 


M4 


M,o 


M« 


M.O 


0.020 

48 

0.020 
844 

U.116 
•26 

0.014 
72 

0.126 
146 

0.068 
169 

0.084 
75 

0.042 
71 

0.056 
164 

0.189 
262 

0.179 
120 

0.011 
127 

0.066 
65 

0.040 
139 

0.096 
211 

0.210 

84 

0.087 
832 

0.076 
89 

0.026 
336 

0.064 
863 

0.868 
7 

0.112 
206 

0.039 
244 

0.016 
191 

0.074 
868 

0.030 
64 

0.011 
329 

0.006 
185 

0.183 
149 

0.026 

278 

0.(W 
242 

0.025 
311 

0.058 
287 

0.021 
286 

0.082 
296 

0.032 

8 

O.086 
236 

0.011 
180 

0.00-.^ 
128 

0.004 
29 

0.073 
90 

0.018 
292 

0.016 
197 

0.017 
313 

0.007 
147 

0.004 
107 

0.218 

858 

0.041 
276 

0.026 
186 

0.010 
112 

0.066 
32 

0.100 
317 

0.131 
290 

0.013 
140 

0.088 
97 

0.042 
150 

0.048 
96 


0.012 
842 

0.034 
106 

0.083 
283 

0.002 
94 

0.082 
239 

0.018 
266 

0.012 
109 


0.'281 
99 

0.700 
331 

0.042 
92 


0.232 
195 

0.453 
-205 

2.286 
296 

0.957 
292 

1.017 
304 

0.365 
200 

0.262 
248 

0.744 
304 

0.496 
211 

0.508 
201 

0.388 

28 

0.299 
226 

0.241 
205 

0.092 
168 

0.175 
»J8 

0.689  I 
196 

0.677 
190 

0.585 
218 

0,123 
232 

0.(Vi8 
111 

0.311 
149 

0.491 
66 

0.359 
248 

1.297 
54 

0.408 
257 

0.363 
304 

0.586 
S46 

0.471 
75 

0.758 
336 

0.676 
342 

0.179 

178 

0.236 
145 

0.550 
213 

a  184 

74 

a  401 

2 
0.776 


0.  'i.*? 

I  I 

o.iv. 

0. 3 1 1> 
0,  ;^'- 

iL^f 

0.  :>-■ 
IJ 

0.164 
124 

0.17S 

137 

0.1v«* 

1\' 

0.  lt.l 
lih 

0.17J 

0-  2^1 

0.1:> 
14S 

0.121 

291 

0.112 

31'1 


o.:v. 

0.24* 

0.  2V^ 

l-o 

0.  J'i 

1-v 

0.2l*t    I 

0-  rr: 

0.44- 

211 


0.51-7 
S47 

0.3t> 

:><■ 

0.  l.>' 

0.  '**'< 

11, 
1.4.=>- 

k: 

0.  * ' 
11' 

0.»SrT 

lif 
*4T 

o-sn 

161 

:?^ 
a4(S: 

14» 

a6Sb> 

3a! 
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No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
16 
17 
18 
19 
20 
21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
84 
35 
86 


llo 


0.063 
86 

0.102 
63 

0.162 
131 

0.188 
182 

0.148 
137 

0.069 
115 

0.078 
114 

0.091 
134 

0.105 
104 

0.105 
105 

0.098 
209 

0.064  i 
114 

0.057 
273 

0.061 
814 

0.083 
132 

0.111 
120 

0.118 
114 

0.110 
125 

0.091 
273 

0.129 
819 

0.123 
20 


Qi 


0.045 
61 

0.019 
51 

0.068 

84 

0.065 
83 

0.057 
126 

0.047 
116 


0.031 
103 

0.032 
110 


0.044 
130 

0.024 
301 


0.175 
30 

0.161 
322 

0.123 
342 

0.360 
94 

0.368 
104 

0.374 
126 

0,800 
147 

0.450 
124 

0.444 
134 

0.448 
297 

0.298 
175 

0.263 
193 

0.440 
155 

0.217 
207 

0.287 
272 


I 


0.037 
204 

0.048 
127 

0.060 
122 

0.055 
133 

0.058 
271 

0.066 
341 

0.086 
124 

0.114 
323 

0.0&4 
264 

0.032 
36 

0.135 

71 

0.124 
83 

0.129 
111 

0.237 
119 

0.157 
98 

0.161 
112 

0.150 
228 

0.127 
142 

0.121 

178 

0.184 
110 

0.090 
120 

0.124 
241 


0.480 
254 

0.454 
258 

1.668 
6 

0.684 
0 

0.707 
14 

0.384 
287 

0.214 
288 

0.644 
352 

0.413 
267 

0.426 
246 

0.315 

88 

0.227 
269 

0.201 
272 

0.076 
226 

0.099 
344 

0.433 
240 

0.586 
236 

0.509 
258 

0.172 
280 

0.043 
134 

0. 167 
266 

0.302 
134 

0.466 
300 

1.656 
144 

0.697 
275 

0.382 
335 

0.767 
39 

0.646 
130 

1.145 
3^4 

1.077 
41 

0.121 
338 

0.731 

185 

1.173 
259 

0.532 
157 

1.032 
it 

1.338 
57 


T- 


0.040 
0 

0.042 
14 

0.023 
287 


0.078 
183 


0.012 
238 


0.026 
186 


0.019 
88  ; 


0.062 
196 

0.090 
71 

0.021 
208 

0.026 
840 

0.078 
199 


0.088 
305 

0.068 
217 

0.068 
226 

0.120 
171 


0.012 
272 


0.046 
197 

0.154 
200 

0.504 
299 

0.215 
302 

0.211 
306 

0.060 
204 

0.046 
263 

0.112 
312 

0.093 
241 

0.096 
199 

0.147 
22 

0.064 

228 

o.a')2 

226 


MS4 

M84O 


0.060 
164 

0.060 
189 


0.099 
56 


0.034  0.033 

2^8  201 

0.110  

198  


0.085 
260 


0.041 
275 

0.023 
335 

,  O.O4S 
39 

0.032 
130 

0.068 
34 

0.064 
41 


0.007 
338 


0.031 
164 

0.061 
76 

0.079 
55 


0.082 
273 


0.118 
200 

0.117 
210 

0.024 
235 


0.010  .,. 

113  .. 

0.067  .. 

152  .. 


0.014  '  0.046 
118     74 


0.034 
259 


0.  OSS  0. 186 

281  ■  33 

0.024  I  0.025 

232  245 


0.060 
14 

0.032 
166 


0.022 
129 

0.081 
853 

0.085 
321 

0.067 
822 


0.095  ', 

71  !. 

0.069  i. 

252  ■ 

0.151  I. 
59 

0.079 
260 

0.070 
307 


0.021 
184 

0.039 
37 


0.068 
199 


0. 170   0. 054 
322     340 

0. 094   0. 067 
M     313 

0.142  

343  

0.123  

3t0  

0.035 
186 

0. 046 
146 

0.108 
215 

0. 0:i6 
77 


0. 151 
336 


Sa 
Sao 


0.200 
268 

0.150 
262 

0.106 
186 

0.200 
178 

0.094 
116 

0.144 
163 

0.241 
163 

0.158 
110 

0.245 
127 

0.264 
143 

0.417 
146 

0.320 
126 

0.272 
128 

0.260 
123 

0.302 
178 

0.288 

186  I 

0.217 
124 

0.406 
186 

0.377 
216 

0.528 
170 

0.389 
321 

0.156 
92 

0. 151 
3=>1 

0.685 
170 

0. 231 
189 

0. 398 
156 

0.244 

2S4 

0. 270 

288 

0. 261 
2K4 

0. 899 
216 


88a 

88a° 


Length  of  serlee  analyzed. 


0.071 
217 

0.168 
146 

0.176 
146 

0.016 
181 

0.081 
99 

0.067 
146 

0.120 
90 

0.113 
111 

0.178 
47 

0.101 

68 

0.342 
326 

0.106 
161 

0.194 
163 

0.060 
36 

0.027 
94 

0.166 
84 

0.103 
25 

0.308 
207 

0.075 
86 

0.332 
44 

0.166 
336 


0.013 
37 

o.oin 

22s 

0.478 
114 

0.114 
2K) 

O.IH.4 
221 

0. 267 
151 

0.131 
225 

0.065 
336 

0.496 
49 


■ 1 

0.311 
190 

0.100 
118 

•   •  1    ,    J_, .- 

0.086 

161 



0.465 
18 

1.518 
128 

0.478 
73 

' 

Hourly  Ordinatea  for  236  daya  beginning 
May  10, 1880.* 

Hourly  Ordinates  for  5  years,  1851, 1852, 
1860, 1861,  and  1896-96.  f 

Hourly  Ordinaten  for  4  years  beginning 
April  30,  1894.t 

Hourly  Ordinates  for  1  vear  beginning 
Aug.  1, 1864.* 

Hourly  Ordinates  for  1  calendar  year, 

1869.* 

Hourly  Ordinates  for  1  year  beginning 
Apr.  1, 1892.* 

Hourly  Ordinates  for  2  yearn,  b^inning 
Nov.  1, 1882,  and  May  12, 1899.* 

Hourly  Ordinates  for  2  years,  beginning 
July  1, 1891,  and  Jan.  1,  1894.* 

Hourly  Ordinates  for  3  calendar  years, 
1876, 1877,  and  1878.* 

Hourly  Ordinates  for  8  calendar  years, 
1876  to  1881, 1887,  and  1888.* 

Hourly  Ordinates  for  2  calendar  years, 
1901  and  1902.* 

Hourly  Ordinates  for  2  calendar  years, 
1865  and  1877.* 

Hourly  Ordinates  for  1  calendar  year 
1899.* 

Hourly  Ordinates  interpolated  from  High 
and  Low  Waters  for  1  year  banning 
May  12, 1846.* 

Hourly  Ordinates  from  7  a.  m.  to  6  p.  m. 
for  2  calendar  years,  1887  and  1890.* 

Hourly  Ordinates  for  1  calendar  year, 

1859.* 

Hourly  Ordinates  for  1  year  beginning 
Oct.  6,  1889.* 

Hourly  Ordinates  for  1  year  beginning 
Jan.  1, 1899.* 

Hourlv  Ordinates  for  1  year  beginning 
Muy  1, 1857.* 

Hourly  Ordinates  for  1  calendar  year, 

1852.* 

Hourly  Ordinates  interpolated  from  High 
and  Low  Waters  for  1  calendar  vear, 
1893.* 

Hourly  Ordinates  for  1  year  beginning 
Sept.  1,  1882.* 

Hourly  Ordinates  for  1  year  banning 
Feb.  1, 1892.* 

Ilourlv  Ordinates  for  1  calendar  year, 

1*82* 

Hourlv  Ordinates  for  3  calendar  years, 

1869-1871.* 

Hourly  Ordinates  for  4  calendar  vears, 
l.S(53, 1864, 1866,  and  1870.* 

Hourly  Ordinates  for  2  calendar  vears, 

1874  and  1875.* 

Hourly  Ordinates  for  3  calendar  vears, 
1874-1876.* 

Hourly  Ordinates  for  1  vear  beginning 
June  27,  1893.* 

Hourly  Ordinates  for  1  year  beginning 
Sept.  1, 1885.* 

Hourlv  Ordinates  for  68  days  in  1891,  29 
days  in  1898.  and  58  days  In  1899.* 

Hourlv  Ordinates  for  1  calendar  vear, 
1893."* 

Hourly  Ordinates  for  3  months.  Mar., 
Apr.,  and  May,  1891. t 

High  and  Low  Waters  for  2  months, 
Sept.  and  Oct.,  1888.* 

High  and  Low  Waters  for  1  calendar 
year,  1893.* 

High  and  Low  Waters  for 2  months,  Jan. 
and  Feb.,  1892.* 
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TABLE  4.— HARMONIC  CONSTANTS  FOR  THE  PORTS 


37 
38 
39 
40 


Hongkong,  China 

Singapore,  Malay  Peninsula 

Batavia  (Tandjong  Priok),  Java 

Manila  (Pasig  River  Entr.),  Philippine  Islands 


41  I  Honolulu  (Oahu  Island),  Hawaiian  Islands. 


42  Apia  ( Upolu  Island).  Samoan  Islands 

43  Wellington,  New  Zealand 

44  Auckland,  New  Zealand 

46  Sydney  (Fort  Denison),  New  South  Wales 

46  Melbourne  ( Wllliamstown ),  Victoria 

47  Port  Adelaide,  South  Australia 

48  Rangoon,  Bumia .' 

49  Calcutta  ( Kidderpore),  India 

50  Madras,  India 

51  Colombo  (Ceylon),  India 

52  Bombay  (Apollo  Bandar).  India 

53  Karachi,  India 

54  Aden,  Arabia 

55  Cape  Town  (Table  Bay),  Africa 

56  Lisbon  (Arsenal),  Portugal 

57  Rochelle,  France 

58  Brest,  Prance 

59  Havre,  France 

60  Edinburgh  (Leith),  Scotland 

61  I  Hull  (Humber  River),  England 

62  Shecrness  (Thames  River  Entrance).  England .. 


63 
64 
65 
66 
67 
68 
69 
70 


London  (London  Bridge),  England  . 

Dover,  England 

Portland  Breakwater,  England 

Liverpool,  England 

Greenock  (Firth  of  Clyde),  Scotland 
Kingstown  (Dublin  Bay),  Ireland... 
Qucenstown  (Cork  Harbor),  Ireland 
Wilhelmshaven,  Germany. 


1.190 
29) 

0.  S^49 
lOO 

0.876 
143 

0.986 
320 

0.475 
72 

0.093 
'254 

0.085 
81 

0.241 
167 

0.419 
129  I 

0.294  I 

132  I 

0.830  I 
52  I 

0.675 
35 

0.392 
54 

0.292 
342 

0.238 
33 

1.398 
45 


0.147 
280 

0.318 
345 

0.072 
268 

0.062 
324 

0.043 
97 

0.081 
181 

0.060 
339 

0.171 
265 

0.102 

268 

0.028 
172  ; 

0.465  I 

178  I 

0.616 
169 

0.447 
94 

0.117 
277 

0.108 
90 

0.405 
354 


L294 

46 

0.278 
319 

1.303 
85 

0.200 
239 

0.178 
127 

0.245 
90 

0.209 
39 

0. 441 

83 

0.210 
67 

0.594 
122 

0.207 
69 

0.712 
137 

0.297 
119 

0.846 
331 

0.316 
204 

0. 345 

88 

0.560 
282 

0.636 

228 

0.377 
14 

0.300 
41 

0.140 

48 

0.294 
112 

0.355 
191  ' 

0.193  ' 
224 


0.470 
47 

0.450 
101 

0.563 

28 

0.300 
233 

0.936 
1 


\^' 

Ml 
Mi° 

0.033 
274 

0.060 
100 

0.197 
310 

0.030 
89 

0.018 
330 

0.081 
332 

0.015 
102 

0.076 
139 

0.034 
71 

0.007 
106 

0.144 
209 

0.011 
144 

0.065 
237 

0.013 
74 

0.120 
140 

0.020 
16 

0.466 
147 

0.029 
86 

0.206 
71 

0.026 
107 

0.041 
.300 

0.013 
837 

0.027 
51 

0.010 
327 

0.080 
306 

0.063 
47 

0.080 
297 

0.044 
43 

0.042 
223 

0.050 
32 

0.072 
47 

0.011  ' 
66 

0.  l.M 
61 

0.131 



M4 


M40 


M« 


MtO 


108 

0.244 

96 

0.601 
302 

0.167 
70 

0.390 
198 

0.347 
6 

0.605 
92 

0.377 
354 

0.170 
107 

0.629 
329 


0.007 
166 


0.014 
290 

0.031 
300 


1.596 
44.5 

4.139 
51.1 

5.822 
92.3 

6.763 
99.2 

8.745 
285.5 

5.938 
4&.5 

7.561 
175.8 

6.297 
0.5 

8.313 
^65.0 

7.203 
336.1 

2.048 
189.4 

9.975 
820.7 

4.367 
337.0 

4.166 
812.0 


4.215 
135.0 


0.039 
96 

0.252 
196 

0.915 
356 

0.182 

85 

0.786 

85 

0.281 
178 

0.345 
253 

0.296 
44 

0.821 
20 

0.740 
229 

0.468 
28 

0.691 
211 

0.346 
44 

0.109 
354 

0.110 
180 

0.299 

178 


1.438 
266.5 

0.076 
322 

0.014  ' 
140 

2.602 
300.0 

0.053 

0.035 
43 

0.174 

352.0 

i 

0.722 
310.2 

0.016 
»47 

0.010 
274 

0.523 
109.4 

0.001 
28 

0.002 
69 

1.255 

186.0 

1.698 
137 

0.045 
332 

0.015 
135 

3.782 
201.8 

0.200 
74 

a  100 
67 

1.636 

254.0 

0.806 
69.4 

0.021 
49 

1.700 
120. 0< 

0.020 
174 

0.010 
259 

6.793 

m.3 

0.432 
170 

0220 
86 

8.684 
57.6 

0.740 
87 

0.154 
822 

1.037 
250.2 

0.007 
193 

0.008 
157 

0.579 
49.9 

0.016 
170 

0.001  , 
27 

4.038 
330.8 

0.180 
829 

0010 
86 

2.587 
293.7 

0.028 
7 

O048 
206 

1.568 
226.3 

0.006 
318 

0005 
342  . 

O013 
296 

O035 
281 

O079 
809 

0116 
325 

0.674 
301 

0.243 
284 

0164 
211 

0199 
60 


I 


0.178 
102 

O207 
55 

0196 
831 


0.2J» 
255 

0. 4.V2 
2?2 

0.066 
317 

0.126 
291 

O086 
98 

O908 
166 

0.353 
104 

0.760 
174 

0.324 

250 

0.098 
66 

0.090 
246 

1.055 
116 

0669 
44 

0.287 
242 

0.073 
34 

0.996 
314 

0.606 
277 

0.431 
221 

0.34i 
22 

L099 

41 

1.223 
72 

1.388 

80 

1.703 
262 

1.152 
27 

1.2.>1 
164 

1.046 
337 

1.467 
25 

1.353 
320 

0.477 
180 

L903 
300 

O.707 
309 

0.794 
290 

0.857 
118 

0844 
337 


0.904 
24b 

0.5MS 
5o 

0.449 

119 

0.929 

27y 

0.260 

60 

O.or70 

•J4S 

0.099 
36 

0.071 
121 

0.S7 

86 

0.216 
95 

0.£*0 

0.2S9 

27 

0.206 

21 

0.09^ 
327 

0.0M 
62 

0.660 
4.^ 

0.6.M 

47 

0.6.17 

0.0fi3 
243 

a  217 

30t^ 

321 

a222 
3S4 

aiq 

7 

0.623 

7(1 

0.433 
119 

0.451 
196 

O.4O0 
220 

0.1S3 


0.1« 

ai.1 

0.371 
0.241 


0.27D 
260 


On  the  first  line  for  each  .station  the  amplitudes  (H)  are  given  in  feet,  and  on  the  second  line  the  epochs  («)  in  degrees.    Tb« 
British  system  has  been  adopted  throughout  this  table. 
♦  United  States  Coast  and  Geodetic  Survey, 
t  Tidal  and  Current  Survey  of  Canada. 


FOR  WHICH  FULL  PREDICTIONS  ARE  GIVEN. 
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I  No. 

37 
3S 
39 
40 
41 
42 
43 
44 
45 
46 
47 
4^ 
49 
50 
51 
52  j 


Pi 
'i 


P,° 


Qi 
Qi° 


53 

54 

55 

56 

57 

5H 

59 

60 

61 

62 

6:^ 

64 

65 

66 

67 

68 

69 

70 


0.3H4 
28S 

0. 291 
93 

0. 244 
143 

0.304 
317 

0.137 

0.030 
252 

0.028 
67 

0.079 
169 

0.139 
129 

0.097 
129 

0. 215 
56 

0.164 
56 

0.141  I 
44 

0.094  \ 
345 

0.072  i 
26 

0.408 
44 

0.386 
46 

0.893 
31  • 

0.048 
114 

0.069 
89 

0.089 
58 

0.072 
60 

0.089 
103 

0.104 
204 

0.185 
282 

0.135 
350 


0. 156 
230 

0. 19t) 
16 

0.101 
III 

0.181 
254 

O.OIO 
51 


0.019 
13  I 

0.018 

85 


0.042 
77 

0.070 
81 

0.027 
41 

0.029 
858 

0.008 
106 

0.082 

88 

0.187 
49 

0.181 
50 

0.148 
88 

0.010 
800 

0.042 
265 

0.069 
271 

0.086 
278 

0.029 
344 

0. 121 
4 

0.084 
38 

0.087 
283 


0.100 
18 

0.050 
21 

....... . 

O.108 
106 

0.032 
290 

0.128 

182 

0.063  , 
137  ; 

0.040 
327 

0.101 
59 


0.134 
202 


0. 5(54 
291 

318 

0.184 
291 

0.301 
340 

0.165 
109 

0.289 
184 

0.089 
325 

0.626 
265 

0.375 

268 

0.103 
164 

1.680 
181 

2.093 
170 

1.502 
100 

0.488 
280 

0.891 
95 

1.606 
4 

0.962 
323 

0.684 
246 

0.672 

88 

1.620 
83 

2.109 
126 

2.471 
139 

2.888 
333 

2.004 

88 

2.338 

228 

1.750 
56 

1.640 
110 

2.070 
28 

1.074 
239 

3.161 
6 

1.036 
42 

1.030 
356 

1.280 
176 

1.365 
70 


T,° 


0.035 
281 


0.018 
340 


0.071 
238 

0.051 
97 


0.061 
212 


Ssa 

S8a° 


0.037 
265 


0.026 
233 


0.091 
144 


o.a5s 

226 


0.067 
301 


i"    ! 


0.024 
293 

0.013 
138 


0.450 
234 

0.308 
209 


Length  of  series  analyzed. 


0.190 
94 

0. 312 
234 


I 


0.068 
108 


0.006 
161 

0.110 
165 

0.268 
161 

0.139 
149 

0.044 
299 

0.084 
M 

0.168 
15 


1 

1 

0.253 
170 

0.530 
290 

0.089 
93 

0.237 

187 

0.022 
267 

0.(M6 
IKI 

0.024 

0.017 

0.080 
337 

0.052 
240 


I 


44 

0.028 
210 

0.(M2 
280 

0.027 
198 


0.074 
259 


104 

0.200 
8a5 

0.061 
268 

0. 075 
193 


0.096  

83  

0.112  1 

131  

!  0.129  

128  

0.184  ' 

323  

i 

' 1 

0.138 
228 


0.053 
200 


0.099 
19 

0.157 
71 

0.246 
89 

0.348 
320  i 

0.143 
9 

0.838 
273 


0.404 
212 

0.673 
80 

0.006 
251 

0.009 
253 

0.138 
30 

0.081 
820 


0.235 
327 


0.082 
112 

0.228 
330 


0.340 
159 

0.407 
66 

0.374 
191 

0.255 
33 

0.105 
272 

0.108 
25 

0.191 
126 


0.098 
227 

0.067 
25 

0.205 
43 

0.403 
69  I 


0.462 

288 


0.408 
61 

0.203 
340 


0.390 
290 


0.529 
286 

0.187 
812 

0.223 
277 

0.183 
80 


0.195 
228 

0.5.54 

82 

0.264 
107 


0.451 
162 

0.215 
197 


0.8.57 

88 

0.093 
16 


0.305 
126 


0.813 
808 

0.107 
349 


0.381 
356 

0.124 
256 


0.239 
192 


0.209 
196 

0.124 
112 


0.4.50 
290 

0.267 
81 

0.406 
258 


0.362 
238 

0.485 
240 


0.301 
190 


0.090 
33 


0.035 
240 


0.225 

88 

0.164 
337 

0.934 
830 

0.821 
126 

0.133 
111 

0.136 
204 

0.152 
149 

0.127 
131 

0.111 
76 


0.062 
129 

0.086 
151 

0.148 
151 

0.082  ' 
113 


0.046 
155 


0.058 
183 


0.049 
242 


Hourly  Ordlnates  for  2  calendar  years, 

1883  and  1889.5  , 

Hourly  Ordinates  for  1  year  beginning 
Oct.  1,  1882.  § 

Hourly  Ordlnates  for  8  years.  18S7-1888, 
1890-1891,  1891-1892.  S8 

Hourly  Ordinates  for  1  year  beginning 
Feb.  12,  1901.* 

Hourly  Ordinates  for  1  year  beginning 
Juno  17,  1891.* 

Fnm\  the  German  Tide  Tables  for  1903. 

Hourly  Ordinates  for  1  calendar  year, 
1894.* 

High  and  Low  Waters  for  2  calendar 
years,  1896*  and  1900. ft 

High  and  Low  Waters  for  1  year.  1888.  ft 

High  and  Low  Waters  for  1  month,  May, 
1894.* 

Hourly  Ordinates  for  2  years  beginning 
Mar.  1,  1889,  and  Jan.  1,  1893. 1 

Hourly  Ordinates  for  16  years,  1880-1894, 
and  1900.  T 

Hourly  Ordinates  for  15  years,  1881-1894, 
and  1900.  ^ 

Hourly  Ordinates  for  11  years,  1880-1889, 

and  1900.  Ji 

Hourly  Ordinates  for  6  years  beginning 
Feb.  1, 1884.  f 

Hourly  Ordinates  for  18  years,  1878-1894, 
and  1900.  | 

Hourly  Ordinates  for  28  years,  1868-1894, 
and  1900.  | 

Hourly  Ordinates  for  17  years,  1879-1894, 
and  1900.  f 

Hourly  Ordinates  for  1  calendar  year, 

1888.* 

Hourly  Ordinates  for  January,  1897.* 

Hourly  Ordinates  for  1  calendar  year. 
1896.** 

Hourly  Ordinates  for  2  calendar  years, 

1873  and  1875.** 

Hourly  Ordinates  for  1  calendar  year, 
1895.** 

Hourly  Ordinates  for  15  days  beginning 
May  1, 189l.tt 

Hourly  Ordinates  for  29  days  beginning 
May  9, 1864.  * 

Hourly  Ordinates  for  1  year  beginning 
Dec.  21,  1843.* 

Inferred  from  constants  for  Sheerness 
and  British  Tide  Tables  for  1894. 

Hourly  Ordinates  for  8  calendar  years, 
1883,  1884,  and  1885.  S 

Hourly  Ordinates  for  4  years,  1851, 1857, 
1866,  and  1870.  { 

Hourly  Ordinates  for  7  years,  1857-18«>0, 
and  1866-1870.  § 

High  and  Low  Waters  for  1  calendar 
year,  1897.* 

Devised  from  British  Tide  Tables   for 

1894. 

Deyised  from  British  Tide  Tables  for 
1894. 

From  the  German  Tide  Tables  for  1903. 


1  Japanese  Government. 
I  Proc.  Roy.  Soc.  188.5.  1889,  or  1902. 
]  R.  W.  Chapman  and  Captain  luglis. 
f  Reports  oithe  Survey  of  India. 


**  Service  Hydrographiquede  la  Marine,  France, 
ft  The  Admiralty,  London,  England. 
S5J.  P.  Van  der  Stok. 


80820—05- 


-29 


450 


TABLE  5.— ANNUAL  VARIATION  IN  MEAN  SEA  LEVEL 


January 


February 


March 


April. 


Mav 


Siution. 


If. 


16 


16 


1 
2 

i5 

4 
5 


I    7 

8 

9 

10 

i 

11 
12 
13 
14 
15 

16 

17 
18 
19 
20 

I 

21 

22 

,  23 

,  24 

,•25 

26 
27 
28 
29 
30 

31 

32 

33 

'  34 

i  35 

86 

137 

'  38 

39 

40 

41 
42 
43 
44 
45 


!  46 

147 
IS 
49 
50 


51 

52 

1  53 

I  54 

55 

56 
57 

■  58 

'  59 

60 

61 
62 
63 
61 
65 

66 
67 
68 
69 
70 


St.  Johns.  Newfoundland 

Halifax,  Nova  S«'»iiia 

St.  John.  Now  Hninswick 

Portland.  Me 

Boston.  Mhs>* 


Newport.  K.  I 

New  I^xidon.  Coiiii  ... 
Willets  I'oint.  N.  Y.... 

New  York.  N .  S' 

Samiy  Ho<»k,  N.  J 

Philadelphia.  Pa 

Old  Point  Comfort,  Va 

\Va>ihinjfton,  I).  C 

Baltimore.  Md 

Wilmington,  N.  C 


/ttt. 
+0. 
+0. 

0. 

0. 
-0. 

0. 
-0. 

0. 
-0. 
-0. 


fret. 
+0.3 
0.0 
-  0.1 
-0.1 
-0.1 


-0.5 
-0.2 
-0.1 
-0.3 
-0.1 


-0.1  J 
-0.3  1 
-  0.1  ' 
-0.4  ' 
-0.3 

-0.4 
-0.3  I 
-0.2  ! 

-0.3 ; 

-0.2  , 


feet. 
+0.2 
-0.1 
-0.2  ! 
-0.1 
-0.2 

-o.r 

-0.3 
-0.1 
-0.4 
-0.3 

-0.2 
-0.3 
-0.3 
-0.3 
-0.8 


Charleston.  S.  C 

Savannah  Entrance,  Ga. 

Fernandina,  Fla 

Ke/West,  Fla 

Galveston,  Tex 


Buenos  Ayres,  Anirentina... 
Cape  Horn,  South  America. 

Valparaiso,  Chile 

Panama,  Panama 

San  Diego,  Cal 


-0.1 

-0.2 

-0.3 

-0.3 

+0.3 

+0.2 

+0.1 

0.0 

-0.5 

-0.6 

San  Francisco  Entrance,  Cal 

A.«itoria,  Oreg 

Port  Town.send,  Wash 

Sitka  Alaska 

kadiak  (St. PauY Harbor'),' Alaska 


St.  Michael,  Alaska 

Yokohama,  Japan 

Nagasaki,  Japan 

Tlentj*in  Entrance,  China 
Shanghai,  China 


Amoy,  China 

Hongkong.  China 

Singapore.  Malay  I'eninsula 

Batavia,  Java 

Manila.  Philippine  Islands.. 


Honolulu,  Hawaiian  Islands 

Apia.  Samoa  Islands 

Wellington,  New  Zealand 

Auckland,  New  Zealand 

Sydney,  New  South  Wales  *. 


Melbourne,  Victoria 

Port  Adelaide.  South  Australia  . 

Rangoon, India  

Calcutta.  India 

Madras,  India 


Colombo.  Cevlon,  India. 

Bombay,  India , 

Karachi.  India 

Aden.  Arabia , 

Caf)©  Town,  Africa , 


Lisbon,  Portugal 

Rochelle,  France , 

Brest.  France 

Havre,  France 

Edinburgh  (Leith),  Scotland  .., 


Hull,  England 

Sheerness,  P^ngland 

London.  England 

Dover,  England 

Portland  Breakwater.  England 

Liverpool,  England 

Greenock,  Scotland 

Kingstown,  Ireland 

Queenstown,  Ireland 

Wilhelmshaven,  Germany 


+0.2 
-0.2 
+0.1 
-0.2 
0.0 

+0.1 
+0.4 
+0.4 
+0. 2 
0.0 


0.0 


-1.6 


+0.2 
+0.4 


-0.4 
0.1 


0.0 

-0.2 

0.0 


+0.3 
-0.2 
+0.2 
-0.4 
0.0 

0.0 
+0.3 
+0.4 
+0.2 
-0.3 


—0.3 
-0.3 
+0.1 
-0.1 
-0.6 

+0.4 
-0.1 
+0.2 
-0.7 


0.0 


0.0  : 

-0.1 
+0.1 
4-0.4 
+0.3 
-0.5 


-0.1 


1.9 


+0.1 
+0.3 


0.5 
-0.1 


0.0 
0.0 
0.0 


+0.1 
-0.8 

-1.8 
+0.3 

+0.2 
+0.2 

0.0 
+0.1 

0.0 


0.0 
-^0.2 
-kO.2 
+0.1 


0.0 
0.0 


+0.4 
+0.4 


0.0 


0.0 
-1.1 
-1.8 
+0.1 

+0.2 
+0.2 
-0.1 
+0.2 
0.0 


-0.1 

+0.1 

+0.1 

0.0 


0.0 
0.0 


-2.0 


-0.1 
+0.2 


-0.5 
-0.1 


0.0 

+0.2 

0.0 


feet. 
+0.1 
-0.2 
-0.3 
-0.2 
-0.2 

-0.2 

-0.3 

-0.1 

-0.3 

-0.3 

-0.1 
-0.4 
-0.4 
-0.3 
-0.8 

-0.4 
-0.2 
-0.2 
-0.2 
-0.6 

+0.6 
-0.1 
+0.2 
-1.0 
-0.1 

-0.2 
0.0 
+0.3 
+0.8 
-0.5 


-0.2 

-i.'s 


/eeL 

0.0 
-0.2 
-0.3 
-0.2 
-0.1 

-0.2 
-0.3 
-0.1 
-0.2 
-0.2 

-0.1 
-0.4 
-0.4 
-0.2 
-0.3 

-0.4 
-0.1 
-0.3 
-0.3 
-0.6 

+0.5 
-0.1 
+0.2 
LI 
-0.1 

-0.4 
-0.1 
+0.2 
+0.2 
-0.6 


I 


-0.2 


-0.2 
0.0 


-1.5 


-0.2 
-0.2 


feet. 
0.0 
-0.1 
-0.2 
-0.2 
-0.1 

-0.2 
-0.3 
-0.1 
-0.1 
-0.2 

-0.1 

-0.3 

-0.4 

-0.1 

-0.8 

-0.3 

0.0 

-0.5 

-0.8 

-0.3 

+0.5 
0.0 
+0.1 
-  0.9 
-0.2 

-0.6 
-0.2 
0.0 
+0.1 
-0.4 


-0.3 

-i.'o 


fed. 
-0.1 
-0.1 
-0.2 
-0.2 
0.0 

-0.2 
-0.2 
-0.1 
0.0 
-0.1 

-0.1 
-0.2 
-0.3 
0.0 
-0.3 

-0.2 
0.0 
-0.7 
-0.3 
-0.2 

+0.4 
0.0 
+0.1 
-0.6 
-0.2 

-0.6 

-0.2 

-0.1 

+0.1- 

-0.4 


16 


-0.8 


-0.5 


-0.3 
-0.3 


-0.6 
-0.2 


+0.1 
+0.3 
+0.1 


-0.6 
-0.2 


+0.1 
+0.3 
+0.1 


-0.1 
-1.2 
-1.8 
-0.2 


+0.2 
+0.2  I 
-0.1  ' 
+0.2  I 
0.0 


-0.2 

0.0 

-0.1 

-0.1 


-0.1 
-0.1 


-0.8 
-1.2 
-1.8 
-0.4 

+0.2 
+0.2 
-0.2 
+0.2 
0.0 


-0.3 

-L2 

-1.8 

-0.5 

+0.2 
+0.1 
-0.1 
+0.3 
0.0 


-0.4 
-0.1 


-0.8 
-  0.5 


-0.3 
-0.1 


+0.1  I 
+0.3  , 
+0.1 


+0.1 
+0.8 
+0.1 


-0.2  ! 

-0.1  ' 

0.2 

-0.1  I 


-0.2 
-LI 
-L8 
-0.5 

+0.2 
0.0 
0.0 

+0.3  I 
0.0 


-0.1 
-1.0 
-1.9 
-0.6 

+0.2 
0.0 
0.0 

+0.8 
0.0 


/ea. 

-0.2 

0.0 

-0.1 

-0.2 

0.0 

-0.1 
-0.1 

0.0 
+0.1 

0.0 

-0.2 
-0.1 
-0.1 
0.0 
-0.2 


-0.1 
+0.1 
-0.7 
-0.3 
-0.1 

+0.2 
+0.1 
0.0 
-0.3 
-0.3 

-0.6 
-0.1 
-0.2 
0.0 
-0.4 


-0.8 


-0.1 


-0.3 
-0.6 


-0.2 
-0.1 


+0.1 
+0.8 
+0.1 


0.0 
-0.8 
-1.9 
-0.3 

+0.2 
-0.1 
+0.1 
+0.4 
0.0 


-0.3 
-0.2 
0.3  I 
-0.2^ 


-0.3 
0.2 
0.4 

-0.2 


-0.1 
-0.1 


-0.2 
-0.2 


0.3 
-0.2 
-0.4 
-0.2 


-0.2 

-0.2 

-0.3 

0.1 


-0.2 
-0.2 


-0.2 
-0.2 


+0.3 
+0.3 


I 


I 


0.0 


+0.1 
+0.2 


0.0 
0.0 


0.2 
-0.1 


-0.8 

-0.3 : 


0.4 
-0.4 


-0.1 


■0.2 


-0.2 


-0.3 


-0.8 


-0.2 
-0.1 


-0.4 
-0.4 


-0.3 


/eeL 

-a2 

+0.1 
+0.1 
-0.2 
+0.1 

0.0 

0.0 

+0.1 

+0.2 

0.0 

-O.S 

0.0 

0.0 

+0.1 

-0.2 

-0.1 
+0.1 
-0.6 
-0.8 
-0.1 

0.0 
4-0.1 

0.0 
-0,1 

0.3 

-0.4 
0.0 
-0.2 
-0.1 
-0.5 

0.7 
-0. 2 


+0.4 


-0.2 
-0.8 


-0.1 
-0.1  ! 


+0.1 
+0.2 

+0,1 


+0.1 
-0.6 
-1.** 
-0.2 

4-0.1 
-0.1 
+0.2 
+0,  4 
0.0 


-0.2 
-0.2 
-0.3 
-0.1 


-0.2 
0.0 


-0.4 
-0.5 


r 


I 


A. 


16 


/eft. 
-0-2 
+0.1 

+0.2 
-0.1 

4-0.1 

0.0 

+0  1 

+0.1 

-hO.  2 
+0.1 

-0.3 
-^0.1 
-+0.'J 

+ai 

-0.1 

-0.1 

-hO.l 
- 1»,  '• 
-0..? 
-0.1 

-0.1 

— u. : 
u.o 

-rO.J 
-O.J 

-0.3 
O.I- 
-0  2 
-O-J 
— 0.r. 

-0.5 

-0.1 


-K).'^ 


-as 

-O.h 


-ai 

-0.2 


+0-1 
-0.2 
-t».l 


-I'..- 
-1.' 
-0.! 

—0.1 
-0.1 

+0-  J 

+0.   ^ 


-0,1 

O.J 

-0.2 
0.1 


0-1 

ai 


-0.S 

-as 


-O.S 


-a; 


KOK  THE  PORTS  FOR  WHICH  FULL  PREDICTIONS  ARE  (ilVEN. 
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1 

Number.     1 

1 

June 

July 

August 

Septe 

1 

mber 
16 
feet. 

October 

November 
1              16 

Dece 

1 
feet. 

mber 
16 

1 

16 

1 

16 

1 

16 
feet 

1 
feet. 

16 
feet. 

' 

•^«5-„ 

•^«i-n 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

1 

-0.2 

-0.2 

-0.1 

-0.1 

-0.1 

-0.1 

-0.1 

-0.1 

0.0  , 

0.0 

+0.1 

+0.1 

+0.2 

+0.2 

2 

0.0 

0.0 

-0.1 

-0.2 

-0.3 

-0.3 

-0.2 

-0.1 

0.0  ' 

+0.2 

+0.3 

+0.3 

+0.3 

+0.2 

3 

+0.2 

+0.2 

+0.2 

+0.1 

0.0 

0.0 

-0.1 

-0.1 

0.0  ' 

0.0 

+0.1 

+0.1 

+0.1 

+0.1 

'     4 

-0.1 

0.0 

0.0 

+0.1 

+0.1 

+0.2 

+0.2 

+0.2 

+0.2  1 

+0.2 

+0.1 

+0.1 

0.0 

0.0 

■     5 

+0.1 

+0.1 

+0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0  ' 

+0.1 

+0.1 

0.0 

0.0 

-0.1 

6 

+0.1  , 

+0.1 

+0.1 

+0.1 

+0.1 

+0.1 

+0.1 

+0.1 

+0.1 

+0.1 

+0.1 

+0.1 

+0.1 

0.0 

7 

+0.1 

+0-1 

+0.1 

+0.1 

+0.1 

+0.1 

+0.2 

+0.2 

+0.2 

+0.2 

+0.2 

+0.1 

0.0 

-0.1 

8 

+0.2 

+0.2 

+0.2 

+0.2 

+0.1 

0.0 

0.0 

-0.1 

-0.1 

-0.1 

-0.1 

-0.1 

0.0 

0.0 

9 

+0.1 

+0.1 

+0.1 

+0.1 

+0.1 

+0.2 

+0.2 

+0.8 

+0.3 

+0.2 

+0.1 

0.0 

-0.1 

-0.3 

10 

+0.1 

+0.1 

+0.1 

+0.1 

+0.1 

+0.2 

+0.2 

+0.2 

+0.3 

+0.2 

+0.2 

+0.1 

0.1 

-0.2 

11 

-0.2 

-0.1 

+0.1 

+0.3 

+0.5 

+0.7 

+0.7 

+0,7 

+0.5  1 

+0.3 

0.0 

-0.3 

-0.4 

-0.5 

12 

+0.3 

+0.3 

+0.4 

+0.4 

+0.3 

+0.2 

+0.2 

+0.1 

+0.1 

0.0 

0.0 

0.0 

-0.1 

-0.2 

13 

+0.3 

+0.4 

+0.4 

+0.3 

+0.2 

+0.1 

0.0 

0.0 

0.0  1 

0.0 

0.0 

0.0 

0.0 

0.0 

14 

+0.1 

+0.2 

+0.2 

+0.2 

+0.2 

+0.2 

+0.3 

+0.2 

+0.2 

+0.1 

0.0 

-0.1 

-0.2 

-0.2 

15 

-0.1 

0.0 

+0.1 

+0.1 

+0.2 

+0.2 

+0.3 

+0.8 

+0.3 

+0.3 

+0.2 

+0.2 

+0.1 

0.0 

16 

-0.1 

-0.1 

-0.1 

-0.1 
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(8  51)    1.9    +4.8 
16  14  i 


(4  38) 
17  01 


2.0    +   1.5 


(4  10) 

16  34 

(4  59) 

17  24 


2.0 
2.1 


-2.6 

-2.8 


(0  03-    2.0      +1.0 
12  28 

-3.5       (0  53)    2.1  I   -:.^ 


I     13  18 


(0  31)    1.9      -3.5 
12  51 


I 


(1  18)    2.0 
13  42  . 


8.4 


(2  06)    2.0     -3.3 
14  31 


(2  56)    2. 1 
15  20 


-3.2 

-3.1 


(3  45)    2.1 

16  10 

(4  85)'  2.1     -2.9 

17  00 


(1  43^    2.1 
14  08 

(2  33)    2.1 

14  57  j 

(3  22»    2-0 

15  47 

(4  11)    2.0 

16  35 

(5  00)    2.0 

17  24  . 


+2.0 

-2  4 
-2.€ 

+2.^ 


(6  24)   2.1 

17  49 

(6  14)'  2.1 

18  38  , 


-2.8 
-i7 


(5  48)    2.0      +a.( 

18  13  i 

(6  38)    2.1      +3.2 

19  03  ! 


The  lower  transits  are  inclosed  in  parentheses.  In  Table  6, 0*>ifl  midnight,  12>>  i^noon;  allhoufslessthanUarein  thefor^noi-!: 
(a,  m.),  all  frreaterare  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is 3:42  p.  u. 

To  adapt  this  table  to  the  local  time  of  another  meridian,  add  the  tabular  hourly  difference  for  each  hour  or  19°  of  irest 
longitude,  and  subtract  the  same  for  etust  longitude.    See  explanation  of  tables,  p.  28. 

The  equation  of  time  is  for  Greenwich  apparent  noon,  and  is  such  that  when  applied  according  io  sign  to  apparent  time  tbe 
result  is  mean  time.    For  west  longitudes,  to  change  local  to  standard  time  add  L—S. 


TABLE  6.— MOON'S  TRANSITS,  AND  EQUATION  OF  TIME,  1906. 
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Greenwich  Mean  Civil  Time  of  the  Moon^n  Upper  and  Lower  Transits^  and  the  Equation  of  Time. 


July. 


5 

§ 

S 

I 


1 

2 
3 

4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
30 
31 


Transit. 


Merid 

ian  of  'hr.of 


^^^^  tionof 


Green- 
wich. 


lon- 

fiTi- 
tade. 


h.  fit. 
(7  29) 

19  56 

(8  2S) 

20  51 

(9  20) 
2149 

(10  20) 

22  50 

(1121) 

23  52 


m. 
2.2 


2.8 
2.4 
2.5 
2.6 
2.5 
2.5 
2.4 
2.2 


time. 


TO. 

+8.4 
+3.6 
+3.8 
+4.0 
+4.2 
+4.8 
+4.5 
+4.7 
+  4.8 
+5.0 


(12  23) 

053 
(13  22) 

I      1  51 
j  (14  19) 

I      2  46 
(15  12) 

'      8  86  '  2.0 

(16  01) 

4  24  •  1.9  !  +5.1 
(16  47)  I 

5  09  !  1.8     +5.3 

(17  81) 

5  52  11.8     +5.4 
(18  14) 

6  36  I  1.8     +5.5 
(18  57)' 

7  18     1.8     +5.6 
(19  40) 

8  02  '  1.8  I  +5.7 
(20  25) 

8  47  !  1.9     +5.8 
(21  11)  ^ 

9  34 

(21  58) 


August. 


September. 


October. 


November. 


Transit. 
Diff. 


Transit. 


Transit. 


Transit. 


Merid- 
ian of 
Green- 
wich. 


fori 
hr.of. 


Equa- 
tion of 


Diff., 


Merid-  fori 

ian  of  hr.of 

Green-  lon- 

wich.  ,  gi- 

tude. 


k.  m.     m. 
(10  47 
23  14 


(18  19) 


(11  39 

0  04 
(12  29 

0  62 
(13  16 

1  38 
(14  01 

2  28 

(14  46 

3  07 
(15  29; 

3  51 

(16  13 

4  85 

(16  58 

5  21 
(17  44 

6  08 
(18  32 

6  56 
(19  21 


1.9 


2.0     +5.9 


10  23 

(22  48) 

11  13 

(23  88) 

*'i2'63' 

(0  28) 
12  54 

(1  19) 
13  44 

(2  09) 
14  33 

(2  58) 

15  22 


2.0 
2.1 
2.1 
2.1 
2.1 
2.1 
2.0 


I 


(3  46)1  2.0 
16  11 


(4  35) 
17  00 


2.1 


(5  25)'  2.1 

17  50 

(6  17)   2.2 

18  43  I 

(7  10)   2.3 

19  88  ' 

(8  07)1  2.4 

20  86  I 


6  42 

(19  05)j 

7  28  !  2.0 
(19  62) 

8  16 
(20  40) 

9  05 

(21  30) 

9  65 
(22  21) 

10  46 
(23  12) 

2.1 


2.0 
2.1 
2.1 
2.1 


+6.0  I    11  37 
+6.1 


+4.8 

7  46 
(20  11 

+4.6 

8  36 

(21  oi; 

+4.6 

9  27 

(2162 

+4.3 

10  18 
(22  43 

+4.1 

11  08 

(23  34; 

+8.9 

11  69 

+6.1 


I 


(0  02) 

12  28 

(0  63) 

13  18 

+6.2       (1  42) 

14  07 

+6.2       (2  82) 
'     14  67 

+6.3       (3  22) 
,  •16  48 

+6.8       (4  14) 
,     16  40 


+6.3 
+6.3 
+6.3 
+6.3 
+6.3 
+6.2 


(5  07) 

17  34 

(6  02) 

18  30 

(6  59) 

19  28 

(7  57) 

20  26 

(8  66) 

21  24 


2.1 
2.1 
2.1 
2.1 


+8.7 


+8.4 


(0  24 

12  50 

(1  16 

13  41 


+8.2  !     (2  08 
14  34 


+3.0 
+2.7 


2.1  ,  +2.4 


2.2 
2.2 
2.8 

• 

2.4 
2.4 
2.4 


(9  52)    2. 3 
22  2 


20 


+2.2 
+1.-9 
+1.6 

+1.4 
+1.1 


(3  01 

15  29 

(3  67 

16  26 

(4  54 

17  23 

(6  52 

18  21 

(6  60 

19  18 

(7  47 

20  14 

(8  41 

21  08 

(9  33 

21  58 


+0.8  ,  (10  22 
I    22  46 

+0.6 


2.2 
2.1 
2.0 
2.0 
1.9 
1.8 
1  8 
1.8 
1.9 
1.9 
2.0 
2.0 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 


Equa- 
tion of 
time. 


Merid- 
ian of 
Green- 
wich. 


m. 
+0.2 

-0.2 

-0.6 

-0.8 

-1.1 

-1.5 

-1.8 

-2.1 

-2.5 

-2.8 

-8.2 

-8.5 

-8.9 

-4.2 

-4.6 

-4.9 

-5.8 

-5.6 

-6.0 


2.2  ]  -6.8 
2.2  I  -6.7 


2.3  '  -7.0 

2.3  -7.4 
I 

2.4  i  -7.7 

2.4  -8.1 
2.4  -8.4 
2.8  '  -8.8 


2.2 


I 


-9.1 


2.1  -9.4 

I 

2.0  -9.8 


0  17 
(12  39 

1  01 
(13  23 

1  46 
(14  07 

2  30 
(14  62 

3  15 
(15  38 

4  01 
(16  25 

4  49 
(17  18 

5  37 
(18  02 

6  26 
(18  61 

7  16 
(19  41 

8  06 
(20  31 

8  56 
(21  21 

9  46 

(22  11 

10  37 
(23  03 

11  29 
(23  55 


12  22 

(0  50 

13  18 

(1  46 

14  16 

(2  45 
16  16 

(3  46 

16  16 

(4  44 

17  14 

(5  42 

18  11 

(6  38 

19  05 

(7  30 

19  66 

(8  20 

20  44 

(9  07 

21  30 

(9  62 

22  14 

(10  86 

22  58 

(11  19 

23  41 


DifT. 
fori 
hr.of 
lon- 
gi- 
tude 


m. 
1.9 

1.9 

1.8 

1.8 

1.8 

1.9 


Equa- 
tion of 
time. 


TO. 

-10.1 


-10.4 
-10.7 
-11.0 
-11.3 
-11.6 


Diflf. 
Merid-  for  1 
ian  of  hr.of 


December. 
Transit. 


Green- 
wich. 


1.9   -11.9 


2.0 
2.0 


2.1 
2.1 
2.1 
2.2 
2.2 
2.3 
2.4 
2.5 
2.5 
2.4 
2.4 
2.2 


-12.2 
-12.5 

2.0  -12.8 
I 

2.1  '-13.0 

2.1  -13.3 
2.1  -13.5 
-13.8 
-14.0 
-14.2 
-14.4 
-14.6 
-14.8 
-15.0 
-16. 2 
-15.3 
-15. 5 
-15.6 
-15.8 


2.1    -15.9 


2.0 
1.9 
1.9 
1.8 


-16.0 
-16.1 
-16.1 
-16.2 


1.8    -16.3 


h.  m. 


lon- 

Rl- 
tude. 


TO. 

1.8 


(12  03) 

0  25     1.8 
(12  48) 

1  10  !  1.9 
(13  33) 

1  56     1.9 

(14  20) 

2  43     2. 0 

(15  07) 

3  31     2.0 

(15  66) 

4  20     2.0 

(16  44)' 

6  08  i  2.0 
(17  33)1 

5  57     2.0 

(18  22) 

6  46  !  2.0 
(19  10)  I 

7  34  ,  2.0 
(19  59) 

8  28     2. 1 

(20  48)| 

9  14     2. 1 

(21  39), 

10  06  '  2. 2 

(22  32) 

11  00  ,  2.3 

(23  28)1 

11  58  1  2.5 


tiSiSf  Merid-  fori 
"?ii^^  ian  of  hr.of 
^"°®-    Green- ilon- 


m. 
-16.3 


wich. 


gi- 
tude. 


h.  TO. 


TO. 

1.9 


(0  27)   2.6 
12  58 

(1  29)    2.6 

14  00  i 

(2  31)!  2.0 

15  02 

(3  33)    2.5 

16  02 ; 

(4  31)    2.4 

16  59 

(5  26)    2.2 

17  .53 

(6  18)    2.1 
IH  42 

(7  0(i)    2.0 
19  29 


I  (12  16) 

-16.3        0  40     2.0   -10.7 
(13  04) 

-16.8         1  28     2.0    -10.4 
(13  62) 

-16.8         2  16     2.0    -10.0 
(14  40) 

-16.3        3  05  ,  2.0    -  9.6 

(15  29) 

-16.8         8  53     2.0    -  9.2 

(16  17); 

-16.3  i      4  41  '  2.0   -  8.7 

!  (17  04) 

5  28     2. 0    -  8. 8 

(17  62) 

6  16     2.0   -  7.9 

(18  39) 

7  03     2.0    -  7.4 

(19  27) 

7  h2     2.1    -  7.0 
(20  17) 

8  48     2.2    -  6.5 
(21  10) 

9  38     2.4-6.0 
(22  06) 

10  36     2. 5    -  6. 5 
(23  06) 

11  38     2.6 


-16.2 
-16.1 
-16.1 
-16.0 
-15.8 
-15.7 
-15.6 
-16.4 
-16.8 
-16.1 
-14.9 
-14.7 
-14.4 
-14.2 
-18.9 
-18.7 
-13.4 


Equa- 
tion of  I 
time. 


TO. 

-11.1 


I  (O09) 
I  12  41 


2.6 
2.6 


(1  13) 

13  44 ; 

(2  16)1  2.5 
14  46 


(8  15) 

15  43 

(4  10) 

16  36 

(5  01)'  2.1 

17  25 


2.4 
2.2 


I 


(7  51) 
20  13 

1.9 

-18.1 

(8  35) 
20  57 

1.8 

-12.8 

(9  18) 
21  40 

1.8 

-12.5 

(10  01) 
22  23 

1.8 

-12.2 

(10  46) 
23  08 

1.8 

-11.8 

(11  30) 
23  53 

1.9 

-11.6 

(5  48) 
18  11 

(6  84) 

18  55 

(7  17) 

19  89 

(8  00) 

20  22 

(8  44) 

21  06  I 

(9  28)  1.9 
21  50 


1.9 
1.8 
1.8 
1.8 
1.8 


(10  18) 
22  87 

(11  00) 
28  24 

(1148) 


0  18 

(12  87) 


1.9 
2.0 
2.0 
2.0 


-  5.1 

-  4.6 

-  4.1 

-  8.6 
-3.1 

-  2.6 

-  2.1 

-  1.6 

-  1.1 

-  0.6 
-0.1 
+  0.4 
+  0.9 
+  1.4 
+  1.9 
+  2.3 
+  2.8 


The  lower  transits  are  inclosed  in  parentheses.    In  Table  6,  O*"  is  midnight.  12»>  is  noon;  all  hours  less  than  12  are  in  the  forenorm  ] 
(a.  m.),  all  greater  are  In  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance.  16:42  is  3:42  p.  m. 

To  adapt  this  table  to  the  local  time  of  another  meridian,  add  the  tabular  hourly  difference  for  each  hour  or  15°  of  west 
longitude,  and  subtract  the  same  for  east  longitude.  i 

The  equation  of  time  is  for  Greenwich  apparent  noon,  and  is  such  that  when  applied  according  to  sign  to  apparent  time  the 
result  is  mean  time.    See  explanation  of  tablet!),  p.  28. 
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TABLE  7.— MOON\S   PHASES,  APOGEE  AND   PERIGEE,  1906. 


Greenwich  Mt^n  Civil  Tim^  of  the  Moon^a  PliWses^  Apogee  and  Perigee. 


•  New 

Moon's  Phases. 

Moon  in— 

■ 

Mooi 

n. 

})  First  Quarter. 

OFull 

Moot 
h. 

1. 
m. 

C  Last  Quarter. 
mo.    d.     h.    m. 

Apoge* 

B. 

h. 

Perigee. 

nil),    d. 

h. 

mo.    d. 

1 

h. 

m. 

JHO.     d. 

mo. 

d. 

mo. 

d. 

h. 

•          •          • 

•           • 

m 

Jan.    2 

14 

52 

Jan.  10 

16 

37 

Jan.  17 

20 

49 

Jan. 

4 

16.0 

Jan. 

20 

06.2 

Jan.  24 

17 

09 

Feb.    1 

12 

31 

Feb.    9 

07 

46 

Feb,  16 

04 

22 

Feb. 

1 

13.1 

Feb. 

13 

22.2: 

Feb.  23 

07 

57 

Mar.   3 

09 

28 

Mar.  10 

20 

17 

Mar.  17 

11 

57 

Mar. 

1 

09.7 

Mar. 

13 

04.6 

Mar.  24 

23 

52 

Apr.    2 

04 

02     Apr.    9 

06 

12 

Apr.  15 

20 

36 

Mar. 

29 

03.0 

Apr. 

10 

09.4 

Apr.  23 

16 

or. 

Mav    1 

•• 

19 

07     May    8 

14 

10 

May  15 

07 

03 

Apr. 

25 

12.9 

May 

8 

19.1 

May  23 

08 

01 

May  31 

06 

24  ;  June  6 

21 

12 

June  13 

19 

34  . 

1 

Mav 

22 

15.1 

June 

6 

05.2 

June  21 

23 

06 

June  29 

14 

19  !  July    6 

04 

28 

July  13 

10 

13 

June 

18 

22.2 

July 

4 

11.3 

July  21 

12 

59 

July  28 

19 

56     Aug.    4 

13 

00 

Aug.  12 

02 

48 

July 

16 

12.1 

Aug. 

1 

06.8 

Aug.  20 

01 

28 

Aug.  27 

00 

42 

Sept.  2 

23 

36 

Sept.  10 

20 

54 

Aug. 

13 

05.8 

Aug. 

27 

09.5 

Sept.  18 

12 

34 

Sept.  25 

06 

12 

Oct.     2 

12 

48 

Oct.  10 

16 

39 

Sept. 

10 

00.9 

Sept. 

22 

00.3 

Oct.  17 

22 

43 

Oct.  24 

13 

50 

Nov.    1 

04 

46 

Nov.    9 

09 

45 

Oct 

7 

19.8 

Oct. 

19 

17.8 

1 

Nov.  16 

08 

36 

Nov.  23 

00 

39 

Nov.  30 

23 

07 

Dec.    9 

01 

45 

Nov. 

4 

12.0 

Nov. 

17 

01.8 

Dec.  15 

•         •         • 

18 

•         ■ 

54 

• 

Dec.  22 

•         •         • 

15 

■          • 

04 

• 

Dec.  30 

•         ■         ■ 

18 

44 

■ 

•  •         • 

•  «         • 

•         • 

• 
• 

Dec. 

UGC. 

1 
28 

18.4 
18.6 

Dec. 

•           • 

15 

• 

14.5 

•          • 

In  the  above  table  0^  is  midnight,  12>>  \h  noon;  all  hours  leas  than  12  are  in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon 
(p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  Intitancc,  15:42  is  3:42  p.  m. 

This  table  may  be  adapted  to  any  other  meridian  than  Greenwich  by  adding  the  longitude  in  time  when  it  is  east,  and 
subtracting  it  when  west. 

TABLE  8.— MOON'S  DECLINATION,  1906. 

Greenwich  Mean  Civil  Tims  of  the  Moon^s  greateM  Declination  North  and  Scmth  and 

Pa^mge  ovefr  the  Equator, 


Moon  on  £quator. 
Time. 

Moon  : 

Farth 
in. 

est  North. 
Declir 

1    Moon  on  Equator. 

Moon  Farthest  South. 

Time. 

lation. 

Time. 

Time. 

m. 

Declix 

lation. 
/ 

mo.    d.     h.    m. 

mo.     d.     h. 

0 

/ 

mo.    d.     h.    m. 

mo.    d. 

h. 

0 

Jan.     2    09    48 

Jan.     9    21 

04 

19 

40 

Jan.  16     14    22 

Jan.  22 

22 

4/ 

19 

38 

Jan.  29     19    02 

Feb.    6    06 

16 

19 

37 

'  Feb.  12    20    33 

Feb.  19 

05 

52 

19 

37 

Feb.  26    03     30 

Mar.    5     15 

26 

19 

39 

Mar.  12    04    41 

Mar.  18 

11 

07 

19 

42 

Mar.  25    10    43 

Apr.    1     23 

42 

19 

49 

Apr.    8     15    00 

Apr.  14 

17 

15 

19 

55 

Apr.  21     17    06 

Apr.  29    06 

56 

20 

03 

May    6    02    08 

1  May  12 

02 

01 

20 

09 

May  18     23    35 

May  26    13 

37 

20 

15 

June   2     12     14 

June   8 

12 

56 

20 

17 

June  15     06    55 

June  22    20 

23 

20 

19. 

June  29    20    08 

July    6 

00 

09 

20 

19 

July  12     15    13 

July  20    03 

40 

20 

19 

:  July  27    02    06 

Aug.    2 

09 

44 

20 

18 

Aug.    9    00    00 

Aug.  16     11 

32 

20 

18 

^  Aug.  23    07    44 

Aug.  29 

16 

45 

20 

20 

1 

Sept.   5    08    31 

Sept.  12    19 

45 

^0 

23 

Sept.  19    15    00 

Sept.  25 

22 

02 

20 

28 

Oct.     2    16    13 

Oct.   10    03 

52 

20 

36 

Oct.  17    00    44 

Oct.  23 

03 

57 

20 

43        1 

1 

Oct.  29    23    04 

Nov.    6    11 

30 

20 

51 

Nov.  13    11    59 

Nov.  19 

12 

36 

20 

56 

Nov.  26    05    37 

Dec.    3     18 

37 

21 

02 

Dec.  10    22    30 

1  Dec.  16 

23 

59 

21 

03 

Dec.  23    12    42 

Dec.  31    01 
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TABLE  9.— CURRENTS. 

These  current  tables  are  restricted  to  portions  of  the  Atlantic  and  Pacific  coasts  of  the 
United  States  and  adjacent  territory.  The  bearings  and  directions  are  true,  that  is,  not 
magnetic,  and  all  distances  are  in  nautical  miles.  The  matter  in  these  tables  is  given  in  one 
of  the  five  following  forms: 

1;  Current  diagrams  are  given  for  the  seven  following  localities: 

Georges  Bank,  from  Nantucket  Shoals  to  Cape  Sable. 

Boston  Harbor,  Massachusetts. 

Nantucket  and  Vineyard  sounds. 

East  River,  New  York. 

New  York  entrance,  by  way  of  Sandy  Hook. 

Delaware  Bav. 

Chesapeake  Bay. 
These  diagrams  were  made  according  to  a  plan  devised  jointly  in  1894  by  Lieut.  E.  H. 
Tillman,  U.  S.  Navy,  assistant,  Coast  and  Geodetic  Survey,  and  Capt.  John  Ross,  nautical 
expert,  of  the  same  Survey.  The  diagram  for  Georges  Bank  contains  both  direction  and 
velocity  of  the  current  for  any  time,  but  the  other  diagrams  give  merely  the  velocity,  as 
the  direction  is  assumed  to  be  fixed  by  the  banks  or  shoals  along  the  course. 

2.  Tables  in  which  the  direction  and  velocity  of  the  current  are  given  for  each  hour  of 
the  tide  at  some  reference  station.     These  tables  are  distributed  as  follows: 

7  stations  in  Portsmouth  Harbor,  referred  to  Portland,  Maine. 
17  stations  in  Boston  Harbor,  referred  to  Boston,  Massachusetts. 

3  stations  off  Chatham  Lights,  referred  to  Boston,  Massachusetts. 

2  stations  in  Long  Island  Sound,  referred  to  New  London,  Connecticut. 

4  stations  in  Arthur  Kill,  referred  to  Sandy  Hook,  New  Jersey. 
4  stations  in  Newark  Bay,  referred  to  New  York,  New  York. 

3  stations  in  Kill  van  Kull,  referred  to  New  York,  New  York. 

The  direction  of  the  current  is  given  on  the  upper  line  and  the  velocities,  in  knots,  on 
the  lower  line  for  each  station. 

3.  Some  general  remarks  are  given  about  the  currents  in  the  following  localities: 

Currents  off  Cape  Cod  Peninsula. 
Currents  in  Block  Island  Sound. 
Currents  in  Long  Island  Sound. 
Currents  in  East  River,  New  York. 
Currents  in  Hudson  River,  New  York. 

4.  The  predicted  time  of  the  slack  waters  for  every  day  in  the  year  are  given  for  the 
two  following  stations: 

Se3^mour  Narrows,  British  Columbia. 
Sergius  Narrows,  Alaska. 

5.  Brief  directions  are  given  for  obtaining  slack  waters  at  the  9  following  stations  in 
Georgia  Strait,  British  Columbia: 

Race  Passage.  Burrard  Inlet. 

East  Point.  Yuculta  Rapids. 

Active  Pass.  Hole  in  the  Wall. 

Portier  Pass.  Seechelt  Rapids. 
Dodd  Narrows. 
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Explanation  of  Curretit  Diagram^  Geoi'gea  Bank. 

The  diagram  on  the  opposite  page  represents  only  average  conditions  of  the  currents 
at  14  stations  along  a  curved  line  extending  from  the  southern  part  of  Nova  Scotia  to  the 
Nantucket  Shoals  light  vessel,  the  scale  being  too  small  to  show  details.  The  line  may  be 
defined  as  the  arc  of  a  circumference  passing  through  Nantucket  Shoals  light  vessel  (lat 
40^  37'  N.,  long.  (39-  37'  W.),  with  its  center  at  Bath,  Maine.  The  stations  represented  are 
apY)roximatel;y^  20  miles  apart,  and  No.  14  is  at  Nantucket  Shoals  light  vessel. 

The  observations  upon  which  the  diagram  is  based  are  insufficient  to  give  any  but 
roughly  approximate  results,  which  it  is  hoped,  however,  will  be  near  enough  to  the  facts 
to  be  of  service  to  the  mariner. 

On  the  diagram  the  currents  flowing  into  the  Gulf  of  Maine  are  designated  as  ''flood'' 
currents,  and  those  flowing  from  it  as  ''ebb"  currents. 

The  direction  and  the  velocity  of  the  currents  are  indicated  by  the  small  figures  within 
the  diagram.  The  upper  numbers  represent  the  direction  in  degrees  of  azimuth  reckoned 
from  the  south  toward  the  west.  In  this  system  S=0^,  W=90^,  N  =  180°,  and  E=27t>-. 
The  lower  numbers  represent  the  velocity  in  knots. 

Example  1. — A  vessel  in  latitude  42°  55'  N.  and  longitude  65^  30'  W.  is  about  to  enter 
the  Gulf  of  Maine  at  10  a.  m.  on  a  day  when  low  water  occurs  at  Boston  at  7.40  a.  m.; 
what  is  the  direction  and  velocity  of  the  current?  On  the  diagram  we  find  that  station  No. 
2  is  the  one  nearest  to  the  location  of  the  vessel.  The  time  being  10.00  —  7.40  ^  2.20,  or  2^ 
hours  after  low  water,  on  the  horizontal  line  representing  station  No.  2  find  a  point  i  the 
distance  between  the  vertical  lines  indicating  2  hours  and  3  hours  after  low  water.  The 
diagram  shows  that  both  the  direction  and  the  velocity  of  the  current  at  this  time  are  changing 
slowly,  and  consequently  it  will  be  sufficiently  accurate  to  take  the  nearest  numbei*s  for  the 
results.  In  this  case,  the  direction  of  the  current  is  indicated  by  an  azimuth  of  116"^,  which, 
being  between  90-  and  180^,  is  equivalent  to  N.  (180^-116°)  W.,  or  N.  64^  W.,  and  the 
velocity  is  approximately  1.5  knots,  the  current  being  favorable  to  the  vessel. 

E;caitij)Je  ^.— A  vessel  is  in  latitude  40°  40'  N.  and  longitude  68°  55'  W.  at  2  p.  m.  on  a  day 
when  high  water  occurs  at  Boston  at  1  p.  m. ;  what  is  the  direction  and  velocity  of  the  cur- 
rent? In  this  case  No.  12  is  the  nearest  station.  B}^  locating  a  point  on  the  diagram,  on 
the  line  of  station  12,  for  1  hour  after  high  water,  we  find  that  both  the  azimuth  and  velocity 
are  here  shifting  more  rapidly  than  near  the  times  of  strength  of  flood  or  ebb,  the  dii-ection 
changing  from  269°  to  332°  in  about  an  hour.  A  rough  interpolation  gives  us  290^,  which, 
being  between  270°  and  360°,  is  equivalent  to  S.  (360°-  290^)  E.,  or  S.  70°  E.,  as  the  direc- 
tion,  and  0.5  knot  as  the  velocitv  of  the  current  at  this  time,  but  near  the  times  of  slack  the 
directions  and  velocities  are  quite  irregular. 
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HIGH  M^ATER. 


LOW  WATER. 


Hours  before. 
3  2  1 


Hours  after. 


Hours  before. 


Hours  after. 


0 


8 


8 


0     i      1 


Current  tttatioiis  in  Porimmouih  Harbor,  referred  to  time  of  tide  at  Portland^  Maine,     See  pp.  59-62. 


station  (I) 


Outer  entrance  to  harbor,  0.3  mile  S.  77°  W.  from  Whaleback  Ligrht. 


X  r>o  W      N  4°  \V      X  3°  W      X  2°  W     X  1°  \V 

0. 2     "        0. 8 


1.0 


0. 8      I      0. 6 


X        I  S  12°  W  ,  S  12°  W 
0.1 


0.4 


0.7 


S  14°  W    S  15°  W  ;  S  16°  W 


1.4 


1.4 


1.1 


8  17°  W  -  8  18°  W  I  N  5°  W 


0.8 


0.4      I       0.1 


Station  (2) 


In  mid-channel  0.2  mile  S.  78°  E.  from  PortAmouth  Harbor  Light. 


■  N  28°  W  !  N  20°  W    X  12°  W  .  X  6°  W     X  2°  W     N  7°  W 

0.8 


0.3 
StKlion  (3) 


1.1 


1.1 


0.8 


0.1 


0.5 


I 


S2°E      S11°E 
0.7  1.3 


S18°E 


S17°E 


1.4 


1.1 


87°W 


S  3°  W     X  32°  W 


0.7  0.1 


0.2 


In  mid-channel  0.3  mile  X.  5°  W.  from  Portsmouth  Harbor  Light. 


W         X79°W    X63°W    N63°W|X45°W 
1.  "S 


I     C3^1 


0.6 


Station  (4) 


1.9 


1.7 


1.0 


0.0 


S  72°  E      S  70°  E     S  ey>°  E     8  66°  E  !  S  74°  E 

I  _^_^ ^^^^^ 

1.3      ' 


1.1 


2.2 


2.7      I      2.4 


S  85°  E    N  8!°  E    S  8T°  W 


1.4 


0.6 


0.8 


About  0.4  mile  N.  25°  W.  from  Portsmouth  Harbor  Ught. 


8  71°  W    S  77°  W    S  83°  W  I  8  89°  W  ,  X  86°  W    X  80°  W    X  55°  E  '  N  57°  E  !  X  64°  E  ■  N  69°  E 


X  69°  E    X  65°  E  I  N  68°  E    S  70°  W 


0.6 

1.4 

(5) 

1.6 

1.4 

1.0 

0.4 

0.2             0.3      1 

0.6      1      0.9 

1 

1.1 

1.1      i 

0.6 

0.2 

Station 

In  mid-channel  south  from  Clark  Uland. 

S88°W 

S86°  W 

S  84°  W 

.K  8:^°  vv 

S  81°  W 
1.0 

In  I 

S79°  W 

X  81°  E     X  82°  K 

XK1°E 
2.4 

Led^e  bi 

NH4°E 

N83°E 

X79°E 

X73°E 

'SS9^W 

1.0 

Station 

S88°W 
1.3 

1.7 

(6) 

1.7 

1.4 

0.4 
nid-chan 

0.7       i       1.1 
nel  off  Goat  Island 

2.8 
loy. 

1.7 

. —       -  « 

1      ^-^ 

0.4 
X83°E 

0,6 

S87°W 

S86°W 
2.0 

S  85°  W 

S84°W 
1.0 

About 

S83°W 

X  88°  E  ■   X  88°  E 

- 

0.7             1.1 

1 

X  87°  E    X  86°  E 

N88°E 

XM°E 
1.1 

S88«=  \l 

2.0 

1.5 

0.4 

2.2            2.4 

L9 

0.8 

>-'■"•      . 

Station  (7) 

" 

0.2  mile  s 

outh  from  Port.'»month  Navy-Yard. 

S43°E 
2.6 

' 

N43°W 

X  45°  W 
2.9 

X48°W 
3.1 

N  55°  W 
2.9 

X  52°  W 

2.0 

N  55°  W 

S  .t5°  E      S  54°  K 

S  49°  E 
1.9 

S  45°  E 
2.8 

8  44°E 

S  45°  E 

X  42^  \V 

1.8 

0. 9            0. 5             0. 9 

1 

1.8 

0.6 

1.5 
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HIGH  WATER. 


3 


Hours  before. 


0 


Houn*  after. 
1  2 


3 


LOW  WATER. 


Hours  before. 


0 


Hours  after. 
1  2 


CfurrerU  stations  in  Boston  Harbor,  referred  to  time  of  tide  at  Boston,  Mass.     See  pp.  63-66. 


Station  (1) 


South  Chaanel.  1.2  miles  N.  86^  E.  from  Deer  Island  Light. 


STnOW    8  760W  \S169W 


l.o 


1.3 


0.9 


S770W 


N69°E    N61°E    N  63°  E  -  N  63°  E 


0.1 


0.8 


1.5 


1.8 


L8 


N64«^E 

N  64°  E 

N65°E 

S70OW 

1.8 

1.4 

0.1 

0.9 

S  750  W  ,  S  75°  W 


L4 


1.5 


Station  (2) 


North  Channel,  1.5  miles  N.  63°  E.  from  Deer  Island  Light. 


S  37°  W  ,  S  42°  W 


0.9 


0.8 


S  46°  W    S  50°  W    N  57°  E  ;  N  49°  E  i  N  47°  E  !  N  47°  E    N  52°  E 

0.4 


0.6 


0.3 


0.7 


0.9 


0.9 


0.8 


N63°E 


0.6 


N81°E 


0.1 


S30°W 


0.5 


S  33°  W  ,  S  36°  W 


0.7 


0.9 


Station  (3) 


Broad  Sound,  1.0  mile  N.  57°  W.  from  Green  Island. 


S49°W 


0.8 


S  57°  W 

S  64°  W 

S  72°  W 

0.6 

0.3 

0.1 

N  5°  E     N  15°  E  I  N  19°  E 
0.4  ^ 


0.6 


0.5 


N19°E 


0.5 


N15°E 


0.3 


N  5°  E     S  24°  VV  ,  S  32°  W 


0.1 


0.1 


0.6 


S  40°  W 


0.8 


S  48°  W 


0.9 


S26°W 


0.7 


Station  (4) 


Broad  Sound,  0.8  mile  8.  71°  E,  from  Winthrop  Head. 


S38°W 

S42°W 

N8°E 

N22°E 

N  31°  E 

0.4 

0.1 

0.1 

0.3 

0.4 

N  49°  E     N  41°  E 


0.5 


0.5 


N48°E 


0.4 


N  58°  E  1  S  43°  W 

S29°W 

S  20°  W 

S22°W 

0.2            0.1 

1 

0.4 

0.6 

0.7 

Station  (5) 


Broad  Sound,  1.5  miles  N.  60°  E.  from  Winthrop  Head. 


S  13°  W 


0.4 


810°W 


0.4 


SS°E 


.  '  S  70°  E 


S86°E 


0.3 


0.0 


0.2 


I 


0.3 


N80°e! 

N78°E 

N72°E 

S82°E 

S16°E 

S  4°  E      S  6°  W 

S  13°  W 

0.4 

0.4 

0.2 

0.1 

0.1 

0.2           0.8 

0.4 

Station  (6) 


Broad  Sound,  near  Lynn  Harbor,  0.4  mile  N.  86°  W.  from  Ba.sB  Point. 


N3l°W 


0.  I 


N22°W 


N9°W 


0.3 


0.1 


S74°E 


S74°E 


0.1 


0.2 


S69°E 


0.3 


S60°E  ,   S58°E 


0.4 


I. 


0.4 


S  51°  E 


0.3 


S  42°  E    N  66°  W 
0.1      1      0.2 


N56°W 


0.4 


N43°W 
0.5 


N33°W 


0.4 


SiHtion  (7) 


Broad  Sound,  0.5  mile  S.  27°  E.  from  East  Point,  Nahant. 


.-  ^7°  W 

S88°W 

S85°W 

N75°E 

N  69°  E 

N58°E 

N58°E 

0.3 

0.2 

0.1 

0.1 

0.2 

0.4 

0.4 

N  63°  E  I  N  53°  E 
0.4      I      0.3 


N68°E 

8  67°  W 

S72°W 

• 

S81°W 

S  8.5°  W 

0.1 

6.2 

0.4 

0.4 

0.3 

Station  (8) 


Broad  Sound,  1.2  miles  N.  27°  W.  from  The  Graves. 


S  73°  W 


0.4 


S64°W 


0.3 


S16°W 


0.2 


N89°E 


0.2 


N  76°  E    N  66°  E  I  N  63°  E  '  N  62°  E 


0.2 


0.3 


0.4 


0.4 


N  63°  E    N  67°  E 


0.4 


0.3 


N89°E 


0.1 


S60°W 


0.2 


8  69°W    8  73°W 


0.3 


0.4 


'    Station  (9) 


Broad  Sound,  0.2  mile  N.  15°  E.  from  Green  Island. 


S86°W 


0. 


S77°W    8  65°W 


0.6 


0.2 


S76°E  ,  S88°E 


N81°E    N69°E 


0.2 


0.5      1      0.8 


0.8 


N  65°  E    N  50°  E    N  83°  E 


0. 


0.5 


0.1 


N89°W 

N88°W 

W 
0.6 

0.1 

0.4 

S86°W 


Station  (10) 


Hypocrite  Channel,  0.6  mile  N.  from  east  end  of  Outer  Brewster. 


S39°W 


1.1 


S42°W 


0.8 


S45°W 


0.4 


N60°E 


0.1 


N59°E 


0.6 


N  59°  E    N  60°  E 


1.0 


I 


Kl 


N60°E 

N62°E 

N65°E 

S60°W 

8  55°W 

S43°W 

1.1 

0.8            0.3 

0.1 

0.6 

1.0 

8  39°W 


1.1 


Station  (11) 


Hypocrite  Channel,  0.6  mile  N.  35°  E.  from  east  end  of  Outer  Brewster. 


'  S  4S°  W  1  8  52°  W 

1 

S56°W 

S78°E 

S72°E 

S68°E 

S  66°  E     S  65°  E 

S67°E 

S70°E 

S73°E 
0.1 

S26°W 
0.2 

S  :Wo  W  '  S  46°  W 

0.4      1      0.4 

0.2 

0.1 

0.8 

0.4 

0.4       1      0.4            0.4 

0.4 

0.4      j      0.4 
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HIGH  WATER. 

LOW  WATER. 

Hours  before. 

1                      Hours  after. 

Hours  before.                                 Hours  after. 

3       2    ; 

1 

0               1       1        2 

3 

3              2              1 

0 

1 

2 

3 

Current  siaticiis  in  Boston  Hnrh)r,  referred  to  time  of  tide  at  Boston,  Mass. — Continaed. 
station  (12)  Hypocrite  Channel,  0.2  mile  W.  from  we-st  end  of  Outer  Brewster. 


8  67°  W  .  S  S2°  W 


0.5 


0,3 


N830W 


0.1 


X  80°  K  '  N  26°  E     N  9°  \\     x  jho  \y     ^  20°  W 

0. 2  0. 3  0. 3 


0.3 


0.3 


N21°W  I  . 


N760W 


S  72°  W  !  8  61°  W  j  S  ®=  W 


0.1 


0.0 


0.3 


0.4 


0.5 


0.5 


Station  (13) 


Hypocrite  Channel,  0.1  mile  N.  30°  W.  from  Little  Calf  Island. 


S  78°  W 


0.9 


S  82°  W  !  S  80°  W 


0.7 


0.4 


N  52°  E    N  58°  E    N  61°  E    N  60°  E 


0.4 


1.0 


1.2 


1.1 


N  59°  E 


1.0 


X520E'N41°E    8  66°W 


S70°W 


0.7 


0.3 


0.1 


0.7 


S73°W    S77«W 


0.9 


0.9 


Station  (14) 


8  82°  W 


0.9 


S  28°  W 


S  24°  W 


N38°E 


0.8 


0.5 


Hypocrite  Channel,  0.2  mile  W.  from  north  end  of  Calf  Island. 

N  28°  E     N  29°  E  I  X  36°  E 
0.6      '      0.6 


X  29°  E  !  N  26°  E 


N40°E    S57°W 


0.1      I      0.5 


0. 6      I      0. 5 


0.3 


0.2 


S48°W.8  40°W  |833°W 


0.7 


0.9 


0.9 


Station  (15) 


Midway  between  Calf  and  Great  Brewster  Islands. 


S  63°  W 


1.1 


S  6t>°  W    a  73°  W    X  76°  E    N  74°  E 


I 


X  72°  E    X  70°  E 


0.9 


0.3 


0.7 


0.9 


0.9 


0.8 


X  69°  E  ;  X  67°  E 


0.8 


0.6 


X65°E 


0.1 


S  77°  W 


0.4 


S  67°  W  I  S  64°  W 


0.9 


1.1 


S6S*W 


1.1 


Station  (16) 


East  of  Great  Brewster  Island,  0.5  mile  X.  44°  E.  from  Boston  Light. 


S66°W    S70°W 


0.6 


0.5 


S  73°  W 
0.2 

X37°E 

X60°E 

E 
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Station  (17) 


Black  Rock  Channel,  0.1  mile  X.  2.'>°  W.  from  Narrows  Light 
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HIGH  WATER. 


Hours  before. 
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Hours  after. 
1  2 


LOW  WATER. 
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Hours  after. 
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Current  stations  off  Chatham  Lights,  referred  to  time  of  tide  at  Boston^  Mass.     See  pp.  63-66. 
Station  (1)  About  8.5  miles  N.  87°  E.  from  Chatham  Lights. 
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Station  (2) 


About  3.6  miles  N.  87°  E.  from  Chatham  Lights. 
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Station  (8) 


About  4.9  miles  S.  54°  E.  from  Chatham  Lights. 
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It  will  be  seen  that  at  the  station  (1),  8i  miles  off  Chatham  Lights,  the  southward  flow  of 
current  greatlj^  exceeds  the  northward.  This  seems  to  be  a  characteristic  of  the  offshore 
currents  east  of  Cape  Cod  Peninsula,  for  the  same  phenomenon  exists  5  miles  east  of  Cape 
Cod  Light  and  7  miles  east  of  Nauset  Three  Lights.  The  above  table  shows  that  off  Chatham 
the  dividing  line  between  the  inshore  and  the  offshore  currents  lies  somewhere  between  4  and 
8  miles  from  the  shore. 
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Explanation  of  Current  Diagram^  Boston  Harbor, 

The  diagram  represents  onl}'  average  conditions  of  the  surface  currents  along  the  middle 
of  the  channel  from  the  Boston  Light  Ship  to  the  Navy- Yard,  the  scale  being  too  sniai!  i*- 
show  details. 

On  the  diagram  westerly  streams  are  designated  as  "Flood''  currents  and  easterly 
streams  as  "Ebb"'  currents.  The  small  figures  on  the  surface  of  the  diagram  denote  the 
velocity  of  the  current  in  knots  and  tenths  of  knots. 

The  speed  lines  below  represent  the  tiuck  of  a  vessel  at  certain  speeds,  supposing  there 
is  no  current;  hence  the  actual  course  on  the  diagram  will  become  more  nearly  vertical  with 
favorable  and  less  vertical  with  unfavorable  currents. 
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Hxamplc.  —  A  vessel  leaving  the  Navy-Yard  desires  to  pass  out  of  Boston  Harbor  on  the 

morning  of  a  da}'  when  low  water  at  the  Navy-Yard  occurs  at  Ih.  03  m.  a.  m.  and  high  water 

at  7h.  07  m.  a.  m.     II(*r  speed  being  10  knots,  at  what  time  should  she  get  under  way  so  as 

to  carry  a  favorable  current  all  the  way  to  Boston  Light  Ship,  and  what  will  be  the  state  of 

the  tide  ? 

» 

An  inspection  of  the  diagmm  on  the  opposite  page  shows  that  the  most  favorable  time 
for  leaving  the  Navy -Yard  is  al)out  three  hours  after  high  water,  which  is  given  as  occurring 
at  7h.  07m.  a.  m. ;  hence,  if  the  vessel  leaves  the  Navy- Yard  about  10  a.  m.  on  that  day  she 
will  have  a  favorable  current  averaging  about  1.6  knots  and  a  falling  tide  all  the  way  to  the 
Light  Ship. 

A  vessel  entering  the  harbor  and  passing  Boston  Light  Ship  about  three  hours  before 
high  water  at  the  Navy- Yard  will  have  a  favorable  current  averaging  about  1.6  knots  and  a 
rising  tide  all  the  way  to  the  Navy-Yard. 
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Explanation  of  Current  Diagram^  Nantucket  and  Vineyard  Sounds. 

The  diagram  represents  only  average  conditions  of  the  surface  currents  along  the  middle 
of  the  channel  from  Pollock  Rip  Slue  to  Gay  Head  Light,  the  scale  being  too  small  to  show 
details. 

On  the  diagram  westerly  streams  are  designated  as  ''Flood"  currents  and  easterly 
streams  as  "Ebb"  currents.  The  small  figures  on  the  face  of  the  diagram  denote  the 
velocity  of  the  current  in  knots  and  tenths  of  knots. 

The  speed  lines  below  represent  the  track  of  a  vessel  at  certain  speeds,  supposing  there 
is  no  current;  hence  the  actual  course  on  the  diagram  will  become  more  nearly  vertical  with 
favorable  and  less  vertical  with  conti'arv  currents. 

SPEED  LINES. 

Nantucket  and  Vineyard  Sounds. 
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In  the  case  of  a  vessel  running  about  12  knots,  the  most  favorable  time  to  enter  the 
Sounds  by  way  of  Pollock  Rip  Slue  is  about  the  time  of  high  water  at  Boston  Navy- Yard, 
which  may  be  found  for  a  given  date  from  the  predictions  given  in  these  tables. 

Inspection  of  the  diagram  on  the  opposite  page  shows  that  she  will  then  carry  a  favorable 
current,  averaging  about  1.6  knots  all  the  way  to  Gay  Head.  The  tide  will  be  falling  to 
Nobska  Point,  and  thence  to  Gay  Head  rising. 

A  vessel  eastward  bound  through  the  Sounds  can  carry  a  favorable  current  only  part 
of  the  way. 

To  obtain  the  most  favorable  conditions  from  Gay  Head  to  Pollock  Eip  Slue,  the  diagram 
shows  that  the  vessel  should  pass  Gay  Head  about  one  hour  after  low  water  at  Boston.  She 
will  then  have  a  favorable  current,  averaging  about  1.0  knot,  to  the  Handkerchief  Light-Ship, 
and  a  contrary  current,  averaging  about  0.6  knot,  the  remainder  of  the  distance.  The  tide 
will  be  rising  all  the  way. 
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CURRENT  DIAGRAM 

NANTUCKET  AND  VINEYARD   SOUNDS 
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Block  Island  Sound, — Between  Point  Judith  and  Block  Island  the  strength  of  the  flood 
or  westerly  current  is  about  1.8  knots,  and  the  strength  of  the  ebb  or  easterly  current 
somewhat  greater. 

Between  Block  Island  and  Montauk  Point  the  flood  or  northwesterly  current  is  about 
1.2  knots  in  the  middle  of  the  passage,  and  nearly  2  knots  oflf  Montauk  Point,  while  the  ebb 
or  southeasterl}'  current  is  nearly  2  knots  across  the  passage. 

About  two  miles  north  of  Fort  Pond  Bay  the  current  is  about  three-quarters  of  a  knot 
in  an  eastei'ly  and  westerl}^  direction. 

About  a  mile  north  of  Cerberus  Shoal  Whistle  the  flood  or  westerly  current  is  1.4 
knots,  and  the  ebb  current  is  1.7  knots  at  its  strength. 

About  two  miles  southeast  from  Watch  Hill  Point  Light  the  strength  of  the  flood  is 
about  1.2  knots,  and  that  of  the  ebb  is  about  1.0  knot. 

The  flood  and  ebb  streams  are  about  equal  to  one  another  half  a  mile  to  the  northwest 
of  Watch  Hill  Reef  Spindle,  and  are  1.2  knots  at  their  strength. 

Long  Idand  Soimd. — All  along  the  axis  of  the  Sound  from  The  Race  to  Eatons  Point 
ebb  begins  about  two  hours  twenty  minutes  after  high  water,  and  flood  begins  about  three 
hours  after  low  water  at  New  London,  Conn.  Farther  west  these  intervals  gradually 
increase,  but  become  very  uncei*tain. 

At  the  eastern  end  of  the  Sound  the  currents  turn  about  an  hour  earlier  along  the  shores^ 
than  along  a  line  midway  between  the  shores. 
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Current  stations  m  Long  Maiul  Soundy  reftrred  to  time  of  tide  at  New  iMndon^  Conn,     See  pp.  71-74. 

Station  (1)                         Long  Island  Sound,  4  miles  S.  from  the  mouth  of  the  Connecticut  River. 
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In  The  Race  the  velocity  at  strength  of  ebb  is  3.0  knots  and  of  flood  2.5  knots.  Going 
westward  along  the  axis  of  the  Sound  these  velocities  gradually  diminish  until  south  of  New 
Haven,  where  they  are  1.1  and  1.0  knots,  respectively.  Going  farther  west  they  increa?ie 
slightly  until  north  of  Eatons  Point,  where  they  are  1.3  and  1.4  knots,  respectively^.  Still 
continuing  westward,  the  velocities  again  diminish  until  between  R3^e  Neck  and  Matinicoek 
Point,  where  the  ebb  and  the  flood  are  not  distinct  and  the  velocity  of  either  is  0.5  knot. 
Westward  the  velocities  increase  slightly,  and  off  Pelham  Bay  are  0.9  knot  for  ebb  and  0.7 
knot  for  flood. 

jEmt  River ^  j\\  Y. — The  currents  at  different  points  along  the  East  River  are  greatly 
modified  bv  local  conditions. 

Off  Old  Ferry  Point  the  slack  before  ebb  lasts  about  twenty  minutes  and  the  slack 
before  flood  about  eighteen  minutes.     The  currents  are  quite  irregular  in  this  region. 

Between  Lawrence  Point  and  Middle  Ground  slack  water  usuall}^  lasts  less  than  t^n 
minutes.     The  current  flows  directly  along  the  channel. 
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Off  Polhemus  Dock  slack  water  usually  lasts  from  five  to  ten  minutes.  The  currents 
follow  the  channel.     Close  to  Polhemus  Dock,  within  200  feet,  edd}'  currents  are  often  found. 

Between  Wards  Island  and  Ringgold's  Dock  slack  water  lasts  twenty-five  minutes. 

Between  Hallets  Point  and  Hogs  Back  8  knots  have  been  measured  on  the  flood; 
but  elsewhere  between  Lawrence  Point  and  Blackwells  Island  3  and  4  knots  at  strength 
of  ebb  and  flood  are  characteristic. 

Between  Hallets  Point  and  Flood  Rock  the  most  rapid  current  on  the  ebb  is  very  close 
to  Flood  Rock;  the  currents  are  direct  and  strong,  with  comparatively  few  eddies. 

Off  Hallets  Point  both  ebb  and  flood  set  directly  toward  the  Frying  Pan  Shoal.  The 
flood  current  (setting  to  the  eastward)  sweeps  close  around  Hallets  Point  and  makes  less 
eddy  in  the  cove  to  the  eastward  than  is  found  there  on  the  ebb. 

Between  Great  Mill  Rock  and  Wards  Island  the  flood  current  has  numerous  though  not 
violent  eddies.  The  slack  water  is  of  only  a  few  minutes'  duration.  The  main  stream  passes 
to  the  southward  of  Flood  Rock. 

There  are  strong  eddies  off  Blackwells  Island  Light-House  and  off  Hatter's  Dock  (the 
northern  point  of  entrance  to  Hallets  Cove). 

In  Blackwells  Island  Western  Channel  slack  water  usuallv  lasts  less  than  ten  minutes. 
The  currents  follow  the  channel,  and  turn  at  nearly  the  same  time  throughout  its  length. 

In  Blackwells  Island  Eastern  Channel  slack  water  usually  lasts  less  than  five  minutes. 
The  current  generally  begins  to  follow  the  channel  within  thirty  minutes  of  its  slack.  It  has 
at  no  time  any  considerable  velocity  crosswise  the  channel.  On  the  Blackwells  Island  side 
the  current  is  about  the  same  as  in  the  channel,  even  to  within  a  few  feet  of  the  sea  wall. 
Both  on  the  ebb  and  flood  there  is  little  current  in  the  vicinity  of  the  sea  wall  on  the  Long 
Island  side.     The  currents  turn  at  nearly  the  same  time  throughout  the  length  of  this  channel. 

Off  East  Twenty-third  street  slack  water  lasts  from  four  to  eight  minutes.  The  strength 
of  the  ebb  is  nearly  3  knots. 


HIGH  WATER. 

LOW  WATER. 

Hours  before. 

Hours  after. 

Hours  before. 

Hours  after. 

3 

2 

1 

0 

1 

2 

3 

3 

2 

1 

0 

1 

2      i      3 

Current  stations  in  Arthur  Kill,  referred  to  time  of  tide  cU  Sandy  Hooky  iVei 
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.     See  pp.  83-86. 

Station  (1)                                                            Off  Tottenville,  Staten  Island. 
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Station  (2)                                                              Off  Rossvllle,  Staten  Island. 
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Station  (8) 

Off  Island  View,  New  Jersey. 
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Station  (4)                                                  About  0.4  mile  N.  6°  W.  from  Pralls  Island. 
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Cnrrmt  stations  in  Neivark  Bay,  referred  to  time  of  tide  at  New  York^  N.  Y.     See  pp.  79-82.                   , 
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Station  (2)                                                  About  0.2  mile  W.  from  Corner  Stake  Light. 
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About  0.4  mile  N.  2«°  E.  from  Comer  Stake  Light. 
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)ff  Newark,  N.  J.,  ( 

9.1  mile  below  railroad  bridge  at  outlet  of  Morris  Canal. 
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The  currents  in  Arthur  Kill  and  Kill  van  KuU  generally  follow  the  direction  of  the 
channel. 
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Hudson  River ^  N.  Y. — In  the  path  of  the  Hudson,  from  the  Narrows  to  the  Tappan  Sea, 
it  is  running  flood  15  feet  below  the  surface  fully  an  hour  before  the  turning  from  ebb  to 
flood  at  the  surface.  Slack  before  ebb  lasts  from  forty  to  fifty-five  minutes.  Slack  before 
flood  lasts  about  thirty-five  minutes. 

T7ie  Nan'mm,  —Slack  water  lasts  from  fifteen  to  thirty  minutes.  Both  the  ebb  and  flood 
currents  appear  first  on  the  east  side. 

Near  West  Side  of  East  Bank, — There  is  usually  a  slack  before  the  flood  current  lasting 
about  ten  minutes. 

CJiannels  in  New  York  Lower  Bay, — In  the  Fourteen  Feet  Channel  both  the  ebb  and 
flood  currents  set  obliquely  across  the  channel.  In  the  East,  Swash,  Main,  and  Gedney 
channels  slack  water  lasts  about  twenty-five  minutes.  The  half-ebb  currents  in  the  Swash 
Channel  set  to  the  eastward  strongly.  In  the  Main  and  Swash  channels  the  flood  current 
starts  in  on  their  north  side  thirty  minutes  earlier  than  on  the  south  side,  and  the  ebb  current 
starts  out  on  the  south  side  of  the  channel  thirty  minutes  earlier  than  on  the  north  side. 
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Explanation  of  Current  Diagram  of  East  River ^  New  Ytfi^k. 

The  diagram  represents  only  average  conditions  of  the  surface  currents  along  the  middle 
of  the  channel  between  Governors  Island  and  Execution  Rocks,  the  scale  being  too  small 
to  show  details.  Between  Hallettij  Point  and  Hogs  Back  a  velocity  of  8  knots  has  been 
observed,  although  the  usual  current  is  much  less.  Eddies,  of  more  or  less  violence,  octur 
in  numerous  localities  in  the  East  River,  but  as  a  general  rule  the  currents  follow  the 
channels. 

On  the  diagram  east  streams  are  designated  as  "Flood"  currents  and  west  streams  as 
'^Ebb"  currents.  The  small  figures  on  the  surface  of  the  diagram  denote  the  velocity  of 
the  current  in  knots  and  tenths  of  knots. 

The  speed  lines  })elow  represent  the  track  of  a  vessel  at  certain  speeds,  supposing  there 
is  no  current;  hence  the  actual  course  on  the  diagmm  will  become  more  nearly  vertical 
with  fa  voidable,  and  loss  vertical  with  contrary  currents. 
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East  River,  New  York. 
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Exanqyle, — A  vessel  at  anchor  in  New  York  Harbor  desires  to  pass  through  the  Ea>t 
River  in  the  afternoon  of  a  day  when  high  water  at  Governors  Island  occurs  at  5h.  i>iai. 
p.  m.  and  low  water  at  llh.  20m.  p.  m.  Her  speed  being  12  knots,  at  what  time  should 
she  get  under  waj^  so  as  to  carry  a  favorable  current  all  the  way,  and  what  will  be  the  stat« 
of  the  tide  ? 

An  inspection  of  the  diagram  on  the  opposite  page  shows  that  the  most  favorable  time 
for  going  out  from  Governors  Island  is  about  three  hours  before  high  water,  which  is  given 
as  occurring  at  5h.  04m.  p.  m. ;  hence,  if  the  vessel  is  abreast  of  Governors  Island  at  2  p.  m. 
on  that  day  and  runs  at  a  speed  of  12  knots,  she  will  carry  a  favorable  current  averaging 
about  1.6  knots  all  the  way.  If  she  is  abreast  of  Governors  Island  at  5  p.  m.,  or  the 
approximate  time  of  high  water,  and  runs  at  a  speed  of  12  knots,  she  will  carry  a  favorable 
current  through  Hell  Gate,  but  will  meet  a  contrary  current  near  College  Point.  In  both 
cases  the  tide  will  be  rising  throughout  the  course  to  Execution  Rocks. 
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Explanation  of  Current  Diagram  of  N(^a  York  Knf  ranee  Iry  way  of  Sandy  Hook  and  Ilud^t, 

River, 

The  diagram  represents  only  average  conditions  of  the  surface  currents  along  tho 
middle  of  the  channel  between  Scotland  Light  Ship  and  the  Spuyten  Duyvil,  the  scale  beiiitr 
too  small  to  show  details.  In  the  path  of  the  Hudson,  from  The  Narrows  to  the  Tappiii 
Sea,  it  is  running  flood  lo  feet  below  the  surface  fully  an  hour  before  the  turning  from  ebb 
to  flood  at  the  surface. 

On  the  diagram  flood  strt^ams  are  designated  as  ''north"  currents,  and  ebb  streams  a> 
"south"  currents.  The  small  figures  on  the  surface  of  the  diagram  denote  the  velocity  <»f 
the  current  in  knots  and  tenths  of  knots. 

The  speed  lines  below  represent  the  track  of  a  vessel  at  certain  speeds,  supposing  there 
is  no  current;  hence  the  actual  course  on  the  diagram  will  become  more  nearly  verticaJ  with 
favorable  and  less  vertical  with  contrarv  currents. 
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New  York  Entrance  by  way  of  Sandy  Hook. 
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Example, — ^A  vessel  at  anchor  in  New  York  Harbor  desires  to  pass  through  The  Narrows 
in  the  forenoon  of  a  day  when  high  water  at  Governors  Island  occurs  at  Ih.  20m.  a.  m.,  and 
low  water  at  7h.  55m.  a.  m.  At  what  time  should  she  get  under  way  to  carry  a  favorable 
current  all  the  way  to  Scotland  Light  Ship,  and  what  will  be  the  state  of  the  tide? 

An  inspection  of  the  diagram  on  the  opposite  page  shows  that  the  most  favoitible  time 
for  going  out  from  Governors  Island  is  about  three  hours  before  low  water,  which  is  given 
as  occurring  at  7h.  55m.  a.  m. ;  hence,  if  the  vessel  is  abreast  of  Governors  Island  at  5  a.  m. 
on  that  day  and  runs  at  a  speed  of  10  knots,  she  will  carry  a  favorable  current  averaging 
about  2  knots  all  the  way.  If  she  is  abreast  of  Governora  Island  at  8  a.  m.,  or  the  approxi- 
mate time  of  low  water,  and  runs  at  a  speed  of  10  knots,  she  will  carry  a  favorable  current 
through  The  Narrows,  but  will  meet  a  contrary  current  near  Romer  Shoal  Light.  In  the 
first  case  the  tide  will  be  falling  throughout  the  course  to  Scotland  Light  Ship,  which  will 
be  reached  near  the  time  of  low  water.  In  the  other  case  the  tide  will  be  rijsing  throughout 
the  whole  course. 
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KvplunaiUm  of  cm^^^eiit  dla(jram^  Delaware  Bay, 

The  diagram  represents  011I3'  average  conditions  of  the  surface  currents  along  the 
middle  of  the  channel  between  Bridesburg  and  Five  Fathoms  Bank  Light,  the  scale  beinr 
too  small  to  show  details. 

On  the  diagi'am  northerly  streams  are  designated  as ''Flood"  currents  and  southerly 
streams  as  "Ebb"  currents.  The  small  figures  on  the  diagi*am  denote  the  velocities  of  the 
current  in  knots  and  tentlis  of  knots. 

The  speed  lines  below  represent  the  track  of  a  vessel  at  certain  speeds,  supposing  thei-e 
is  no  current;  hence  the  actual  coui*se  on  the  diagram  will  become  more  nearly  vertical  with 
favorable  and  less  vertical  with  contrarv  currents. 

ft 
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Kcamj)h. — A  vessel  leaving  Cape  Henlopen  on  a  day  when  high  water  at  Philadelphin 
occurs  at  Ih.  11m.  a.  m.,  and  low  water  at  8h.  ISm.  a.  m.,  desires  to  carry  a  favoi-able 
current  all  the  way  to  Philadelphia.  Her  speed  being  12  knots,  at  what  time  should  she  get 
under  way  and  what  will  be  the  state  of  the  tide? 

An  inspection  of  the  diagram  on  the  opposite  page  shows  that  the  most  favorable  time 
for  leaving  Cape  Henlopen  is  about  three  houra  before  low  water  at  Philadelphia,  which  i.< 
given  as  occurring  at  8h.  18m.  a.  m.,  hence,  if  the  vessel  leaves  Cape  Henlopen  about  5  a.  ni. 
on  that  day,  and  runs  at  a  speed  of  12  knots,  she  will  carry  a  favoi'able  current  averag-in^' 
about  1.9  knots,  with  a  rising  tide  all  the  way. 

A  vessel  leaving  Philadelphia  and  running  12  knots  can  carry  a  favorable  current  only 
about  one-half  the  way.  The  most  favorable  time  to  leave  is  about  the  time  of  low  water  at 
Philadelphia.  She  will  then  have  an  unfavorable  current  averaging  about  1  knot  as  far  a> 
Stony  Point  and  carry  a  favorable  current  averaging  about  1.3  knots  the  remaining  distance. 
As  far  as  Fort  Delaware  the  tide  will  be  rising;  from  Fort  Delaware  to  Gape  Henlopen  the 
tide  will  be  falling. 
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Exphmatityn  of  (\irrent  Dlftgram^  Chenapeake  Bay. 

The  diagram  represents  only  average  conditions  of  the  surface  currents  along  the 
middle  of  the  channel  from  Cape  Henry  Light  to  Baltimore,  the  scale  being  too  small  to 
show  details. 

On  the  diagram  northerly  streams  are  designated  as  ^VFlood"  currents  and  southerly 
streams  as  '*  Ebb"  currents.  The  small  figures  on  the  face  of  the  diagram  denote  the  velocity 
of  the  currents  in  knots  and  tenths  of  knots. 

The  speed  lines  below  represent  the  track  of  a  vessel  at  certain  speeds,  supposing  there 
is  no  current;  hence,  the  actual  course  on  the  diagram  will  become  more  nearly  vertical  with 
favorable  and  less  vertical  with  contmry  currents. 
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In  the  case  of  a  vessel  bound  for  Baltimore  and  running  about  12  knots  the  most  favor- 
able time  for  passing  Cape  Henry  is  from  two  to  three  hours  before  high  water  at  Old  Point 
Comfort.  Inspection  of  the  diagram  on  the  opposite  page  shows  that  she  will  then  carry  a 
favorable  current  averaging  about  0.8  knot  all  the  way  to  Baltimore.  As  far  as  James 
Point  the  tide  will  be  rising,  and  from  there  to  Baltimore  it  will  be  about  local  high  water. 
To  find  the  best  time  to  leave  Cape  Henry  on  any  given  date  subtract  between  two  to  three 
hours  from  the  time  of  high  water  for  that  date  as  given  in  these  tables. 

A  vessel  leaving  Baltimore  and  running  at  a  speed  of  12  knots  can  carry  a  favorable 
current  at  best  only  about  two-thirds  of  the  way  to  Cape  Henry.  Inspection  of  the  diagram 
shows  that  the  most  favorable  time  to  leave  Baltimore  is  about  two  hours  before  high  water 
at  Old  Point  Comfort,  or  about  high  water  at  Baltimore.  Leaving  at  this  time  a  favorable 
current,  averaging  about  0.3  knot,  will  be  carried  to  Cove  Point;  from  Cove  Point  to  Smith 
Point  a  contrary  current,  averaging  about  0.4  knot,  will  be  met,  and  from  Smith  Point  to 
Cape  Henry  a  favorable  current,  averaging  about  0.8  knot,  will  be  carried.  The  tide  will  be 
falling  from  Baltimore  to  Poplar  Island  and  from  Point  Lookout  to  Wolf  Trap  Spit,  and 
rising  the  remainder  of  the  distance. 
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REYMOCR  narrows  (Discovery  Paasage),  BRITISH  COLUMBIA,  1906. 
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16:40 
17:20 
18:10 


19:80 
20:20 
20-.60 
21:80 
22:16 
22:60 
7SM 


NtoS.  StoN.  NtoS.  StoN. 


C  Th 

!  F 


8 


s 


E 


16 


17 


8.18 
M  19 
Tu'20 
W  21 


0:10 
1K» 
1:55 
2:55 
4K)5 
5:50 


6:35    12:46 
7:00      13:10 


19:10 
20:00 
13:55  21K)0 
14:50  22M 
16:00  28:10 
17:20  .    .    . 


Th 
F 

8 

8 
M 
Tu 
W 


22 
23 
24 

25 

26 
27 

28 


7:40 

8:80 

9:80 

10:40 

StoN.    NtoS.  StoN.  NtoS. 

0:10       7:10  11:50     18:20 

1:26       8:80  18:10     19:80 

2:80      9:40  14:10     20:30 

8:80    10:80  15:10     21:20 

4:00    10:60  16:10     22:20 

4:46    11:20  16:50     23:a5 

6:16     11:60  17:40     28:40 

6:50     12:10  18:20  .    .    . 

NtoS.  StoN.  NtoS.  StoN. 

0:30       6:30  12:40     19:0b 

1:20        7:00  18;20     19:50 

2:00       7:40  14:00     20:40 

2:50       8:15  14:60   21:20 


MARCH. 


8 


Day  of— 


W.  Mo. 


N 


O 
E 


S 


Th 
F 

8 

8 
M 

Tu 
W 

Th 
F 

8 

8 

M 
Tu 
W 
Th 

F 

8 

8 
M 


1 
2 
3 

4 
5 
6 

7 

8 

9 

10 

U 

12 
13 

15 
16 

17 

18 
19 


Current  turns  from— 


NtoS. 

StoN. 

NtoS. 

SloN. 

8:40 

9K» 

15:40 

K:«0 

4:40 

lOKW- 

16:30 

28:10 

6:10 

11.-05 

1750 

•      ■      • 

StoN. 

NtoS. 

StoN. 

NtoS. 

0:60 

7:80 

12:05 

18:2D 

1:00 

8:40 

18:10 

19^ 

8:86 

9:M 

14.-00 

20:10 

8:10 

9s60 

15:00 

2iao 

15:40  21AI 

16:80  22:35 

17:16  -HtSi 

18i»  .   .  . 


Tu20 
W  21 


Th 
F 

8 


25 

26 


27 


8 

jM 

Tu 

W  28 

Th  29 

F   30 


22 
23 
24 


S 


31 


8:40    10:10 

4:15    10:80 

4:55      10:55 

5:20     11:20 

NtoS.  StoN.  NtoS.  StoX. 

0:00       5:50     11:45     1&*45 

1:00       6:25      12:20     19-30 

1:60      7ao      18:00     20:30 

2:60       8.-00      14.-00     '21:3C> 

4K»      9:10      15:10   »:40 

5:20      10:20     16.-25    .   .  . 

StoN.  NtoS.  StoN.  NtoS. 

0:00      7HI0      11:20     17:« 

IHW      8:20 

2:00     9:16 

2:66    lOKIO 

3:40    10:80 

4:80    11:00 

5:15     11:80 

NtoB.  StoN.  NtoS,  StoS. 

0:10       6:40      12:10     1&2P 

6:10 

6:35 

6:50 

7r20 

7:50 

8:25 


12:45  ViiS> 

18:50  2m 

15:00  2130 

16:10  22:» 

16:50  2830 

17:60  .    .   . 


0:50 

1:25 

1:55 

2:80 

8:10 

4:00 


12:80 
12:50 
13:20 


19il' 


13:45  20:4« 
1430  21:40 
15«)   2S:W 


Thi.s  Uible  gives  the  predicted  120th  meridian  times  of  Middle  Slack  Water;  O*"  is  midnight,  12i>  is  noon;  all  houn  less  than  U 

are  in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  dood;  ^r 

in.«(tance,  15:42  is  3:42  p.  m.    The  heading  "N  to  S"  in  the  body  of  the  table  means  that  the  current  which  had  been  setting 

toward  the  north  before  the  time  of  f\&c1l  water  will  begin  to  set  southward  shortly  after  that  time;  and  "  S  to  N  "  means exs^T 

'  the  reverse.    Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  Ist  quar.;  0>  full  moon;  Ct  8d  qnar.;  E,  noon 

I  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the  equator  (not  to  be  confounded  with  the  compass  directions  over  the 

j  times  of  slack);  A,  P,  moon  In  apogee  or  perigee.    The  times  In  heavy  faced  type  are  those  which  are  most  likely  to  be  followed 

'  by  a  comparatively  weak  current.    At  weakest  neap  tides  the  passage  may  be  made  at  all  stages  of  the  current    The  current  At 

I  spring  tides  In  Seymour  Narrows  attains  an  estimated  velocity  of  12  miles  or  more  per  hour;  and  when  it  is  setting  strong  to  tbe 

'  southward  heavy  and  dangerous  Kwirls  and  overfalls  form  along  the  south  shore  of  Maude  Island,  and  generally,  though  in  a 

somewhat  lensened  degree,  over  the  .surface  of  the  channel  between  Maude  Island  and  Race  Point.    With  a  strong  northttlT 
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SEYMOUR  NARROWS  (Discovery  Passage),  BRITISH  COLUMBIA,  1906. 

TIMES  OF  SLACK  WATER. 


!                                 APRIL. 

MAY.                                1 

JUNE. 

Moon. 

Day  of— 

Current  turns  from— 

• 

§ 

P3 

Day of— 

Current  turns  from— 

• 

8 

Day of— 

Current  turns  from— 

W. 

Mo. 

w. 

Mo. 

W.  Mo. 

1 

; 

NtoS.  StoN.  NtoS.  StoN. 

• 

1 

1 

NtoS.  StoN.  NtoS.  StoN. 

■  "^  1 

1 

StoN.  NtoS.  1 

3  to  N.  N  to  8. 

5* 

1       M 

1 

1 

biW        9:20      15:50    28:20 

D  Tu 

1 

5:80      10:20     16:50    2S:50 

F 

1 

0:10      6:50 

13:00      19:00 

2 

0:10      10:90      16:55    .    .    . 

W 

2 

6:40        11:50    18:00    .    .    . 

E 

S 

2 

1:00       7:30 

14:00      20:10 

1 
1     1 

8  to  N.  N  to  S.  8  to  N.  N  to  S. 

■ 

StoN.  NtoS.  StoN.  NtoS. 

s 

3 ;      1:50        8:10 

15:00      21:20 

1      Tu 

3 

1:00      7:10      12:15      18:10 

Th 

3 

1:05      7:85      13:30      19:10 

M 

4        2:30        8:65 

15:50      22:20 

,     w 

4 

2:00      7:50     18:80      19:10 

F 

4 

2K)0      8:15    14:80      20:30 

P 

Tu 

5  '      3K)6        9:40 

16:80      28:00 

.      Th 

5 

2:50      8:40      14:50      20:40 

E     S 

5 

2.26       8:50      15:15      21:80 

o 

W 

6 

3:50      10:25 

17:25    28:50 

;  F 

6 

3:40      0:15      15:50      21:50 

8 

6 

3KX)        9:25      16:00      22:30 

Th 

7 

4:40      11:15 

18:05    .    .    . 

S 

7 

4:15        9:50      16:30      22:50 

M 

7 

3:40      10:05      16:45      23:10 

NtoS.  StoN. 

N  to  8.  8  to  N. 

'5's 

8 

4:55      10:85      17:15      28:86 

9Tu 

8 

4:10      10:40      17:30      23:50 

8 

F 

8 

0:40       5:30 

12:00    18:55 

M 

9 

5:80      11:15      18:00    .    .    . 

W 

9 

4:60      11:30      18:10    .    .    . 

S 

9 

1:80       6:20 

12:46    19:85 

N  to  8.  8  to  N.  N  to  8.  8  to  N. 

NtoS.  StoN.  NtoS.  StoN. 

§ 

10 

2:20        7:25 

13:40    20:20 

P  Til 

10 

0:20        6K)0      11:55      18:30 

Th 

10 

0:40        5:40      12:15      19:05 

M 

11 

8:15       8:60 

14:40      21:20 

.     w 

11 

IKX)        6:»)      12:30      19:15 

8     F 

11 

1:80        6:30      13:00    19:50 

Tu 

12 

4:20      10:10 

15:40      22:15 

Th  12 

1:40        7:10      13:20      20:00 

S 

12 

2:20        7:30      13:50    20:50 

(L 

W 

13 

5:15      11:30 

17KX>      23:10 

I  F 

13 

2:40        7:50      14:15      21:00 

.  s 

13 

8:20        8:40      14:40    22:00 

ElTh 

1 

14 

6:10      12:40 

18:40    .    . 

S     S     14        S:M       8:45      15:15    22:20 

C  M 

14      4:80      10:05      15:50      23:20 

StoN.  NtoS. 

8  to  N.  N  to  8. 

C    S  '  15        *:W      10:10      16:25    28:50 

Tu 

15 

5:40      11:50      17:20    .    .    . 

.  F 

15 

0:18      7:10 

18:50      20:00 

M    16 

6:10      11:40      17:35    .    .    . 

1 
1 

StoN.  NtoS.  StoN.  NtoS. 

s 

16 

1:10       7:60 

14:50      21:15 

8  to  N.  N  to  8.  8  to  N.  N  to  8. 

W 

16 

0:40      6:50      13:10      19:00 

S 

17 

2:05       8:35 

15:80      22:00 

Tu   17 

1:05      7:80      13:15      19:00 

Th 

17 

1:40      7:50    14:20      20:80 

A 

M 

18 

2:40        9:10 

16:10    22:40 

W :  18 

2:00      8:40      14:40      20:30 

£ 

F 

18 

2:90      8:85    15:15      21:40 

Tu 

19 

3:10        9:40 

16:40    28:10 

Th   19 

8:20      9:80      15:40      21:40 

S 

19 

3:00      9:10    15:55      22:30 

W 

20 

3:40      10:15 

17:10    28:45 

1 
1 

F 

20 

3:55    10:05      16:20      22:50 

s 

20 

8:80       9:50    16:85    28:15 

•  Th 

21 

4^5      11:00 

17:40    ... 

E 

S 

21 

4:20      10:35      16:55      23:30 

M 

21 

3:50      10:20    17:05    28:50 

1 

NtoS.  StoN. 

N  to  8.  8  to  N. 

8 

22 

4:60      11:00      17:25    .    .    . 

A 

Tu 

221      4:20      10:55    17:85    .    .    . 

N 

F 

22 

0:20        4:50 

11:30    18:10 

1 

N  to  8.  8  to  N   N  to  8.  8  to  N. 

'N  to8.  StoN.  NtoS.  StoN. 

S 

23 

0:55       5-.30 

12:00    18:45  1 

1 

• 

M 

23 

OKX)        5:10      11:20      17:55 

• 

W 

23 

0:10       5:00      11:20    18:05 

s 

24 

1:80        6:20 

12:40    19:20 

Tu 

24 

0:35        5:36      11:60    18:80 

Th 

24 

0:40       5:25      11:50    18:40 

M 

25 

2:00       7:00 

13:10    10:50 

A'W 

1 

25 

1:00        6:00      12:10    18:55 

F 

25 

1:20       6:00      12:25    19:20 

Tu 

26 

2:80        $100 

14K)5      20:30 

1 

,     !Th 

26 

1:80        6:30      12:40    19:80 

N 

S 

26 

1:55        6:30      12:50    19:50 

W 

27 

8:00        8:50 

14:50      21:10 

F 

27 

2:00        6:55      13:10    20:05 

s 

27 

2:25        7:15      13:30    20:25 

Th  28 

8:85      10:00 

16:10      22:00 

'n    s 

28 

2:85        7:20      13:50    20:40 

M 

28      8:00        8:00      14:00    21:10 

1 

F 

29 

4:20      11:20 

17:20      23:00 

S 

29 

8:25        8:10      14:35    21:85 

Tu 

29       8:55        9:00      14:50    22:05 

S 

30 

5:85    12:85 

18:40    .    .    . 

M 

30 

4:15        9:00      16:35    22:40 

D 

W 

30      5:00    10:80      16:10      23:10 

S€ 

se 
at 
re 
hi 
in 

«i 
T( 
w 

|1«« 
w 

Th  31      •!©<>    llsW     17:30    .    .    . 

1 

t 

t  of  the  current,  Rwirls  and  overfalls  of  greater  magnitude  and  danger  occur  ju.st  to  the  northward  of  Ripple  Rock.    The  water 
ems  to  boil  and  whirlpools  are  formed  large  enough  to  engulf  a  small  vessel.    Great  trees  with  their  roots  and  branches 
tached  will  be  turned  end  over  end  and  around  and  around.    The  currents  in  Seymour  Narrows  are  quite  irregular  (see  the 
suits  obtained  by  Lieut.  Commander  £.  K.  Moore,  U.  3.  N.,  given  on  page  480),  and  mariners  are  advised,  therefore,  to  be  on  i 
ind  a  sufficient  time  before  the  tabulated  times  (say  half  an  hour  or  more),  in  order  to  make  sure  of  the  desired  slack  water,  ' 

case  the  predictions  happen  to  be  too  late.    If  bound  to  the  northward  a  vessel  should  be  on  hand  somewhat  before  the  time 
ven  under  "  8  to  N  "  in  the  table,  and  if  bound  to  the  southward  somewhat  before  the  time  griven  nnder  "  N  to  8  "  in  the  table 
)  those  having  good  local  knowledge  it  is  usually  possible  to  pa.s.s  south  for  about  an  hour  after  the  current  begins  to  set  south-  i 
ard;  then  avoiding  the  strength  of  the  current,  the  last  hour  and  a  half  of  the  south  current  may  be  used,  that  is,  during  the 

30"  before  the  time  given  under  "  S  to  N."     Strangers  should  never  vary  from  the  rule  of  passing  either  way  at  the  slack- 
ater  period,  taking  care  to  select  a  time  of  slack  water  which  will  be  followed  by  a  favorable  current. 
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SEYMOUR  NARROWS  (Discovery  Passage),  BRITISH  COLUMBIA,  1906. 

TIMES  OP  SLACK  WATER. 


JULY. 


g  I  Day  of— 


S 

o 


£ 


N 


W.  iMo, 


H 
M 
Tu 
W 
Th 
F 

S 

s 

M 
Tu 
W 

Th 
F 

S 

8 
M 
Tu 
W 


1 
2 
3 
4 
5 
6 

7 
8 
9 
10 
11 
12 
13 
14 

15 
16 
17 
18 


Th  19 


E 


F 

20 

S 

21 

§ 

22 

M 

23 

Tu  24 

W ;  25 

Th  26 

F   27 

S    28 

s  '29 

M  30 

I 

Tu  31 


Current  turns  f rom— 


S  to  N.  N  to  S.  S  to  N.  N  to  S. 
0:05  6:40  18:4I»  19:60 
1:10  7:46  14:40  21:00 
2:10  8:40  15:85  22:10 
3:10  9:20  16:20  28:00 
3:50  10:10  17:00  28:40 
4:30     11:00     17:50    .    .    . 

N  to  8.  8  to  N.  N  to  S.  S  to  N. 
0:80        5:20      11:55    18:85 


1:15 
1:50 
2:80 
8:15 


6:20 
7:80 
8:80 
9:40 


12:40    19:20 
13:25      20:00 


4:10  10:60 
5:10  12:00 
6:20    18:10 


14:20 
15:20 
16:20 
18:00 
19:30 


20:50 
21:60 
22:40 
28:40 


S  to  N.  N  to  8.  8  to  N.  N  to  S. 

0:40  7:10    14:20    20:50 

1:30  7:65    15:10    21:85 

2:20  8:40    15:55    22:10 

2:50  9:15    16:20    22:50 

8:85  9:45     17:00    28:20 

4:10  10:30     17:20    28:50 

4:60  11:00    17:45    .    .    . 

N  to  8.  8  to  N.  N  to  8.  8  to  N. 

0:20  5:20      11:40    18:10 


1:00 
1:25 
2:00 
2:80 
8:05 


6:05 
6:50 
7:50 
8:50 
10:00 


4:00    11:10 
5:00    12:15 


12:20 
18:00 
13:40 
14:30 
15:40 
17:05 
18:80 


18:50 
19:30 
20:10 
20:50 
21:30 
22:30 
23:45 


6:10    18:80    19:60    .    .    . 

8  to  N.  N  to  8.  8  to  N.  N  to  8. 
0.60        7:15     14:80    21:00 


AUGUST. 


fl  '  Day  of— 

8:--|— 

S    W    Mo. 


Current  tumH  from- 


W 

s  Th 
F 

O'  S 

s 


I    I 
1 

2 
3 
4 
5 


E 


M  6 
Tu  7 
W     8 

Th    9 

i       I 
F    10 

Cj  S    11 

A    §    12 


M 


13 


14 
15 


Tu 

IW 
N  Th  16 
17 
18 
19 


•  S 

'§ 

M 


20 


21 


Tu 

E   VV  22 

Th'23 


p 


F 

S 


24 
25 


I 


S  26 
M  27 
Tu  28 

W  29 
Th  30 
31 


8  to  N.  N  to  S.  8  to  N.  N  to  8. 

1:50       8:10   15:20    21:50 

2-.55       9:15    16:10    22:40 

8:45      10:00    16:50    28:20 

4:85     10:50    17:80    28:55 

5:20      11:80    18:10    .    .    . 

N  toS.  8  to  N.  N  to  S.  8  to  N. 

0:80       6:00      12:20      18:45 

1:06       6:50      13:10      19:20 

1:40       7:55      14:10      2DK» 

2:80       9:00      15:10      20:40 

8:16    lOKW      16:20      21:30 

4:16    11:10     17:20      22:30 

5:20    12:80    18:40      23:40 

6:20    18:40    19:86    .    .    . 

StoN.  NtoS.  StoN.  NtoS. 

0:30       7:10    14:80    20:46 

1:40       7:50    16:20    21:80 

2:80       8:40    16:60    22:10 

3:10       9:20    16:20    22:40 

3:45     lOKX)    16:60    28:10 

4:20      10:40     17:20    28:80 

5:05      11:20      17:50    .    .     . 

NtoS.  StoN.  N  toS.  StoN. 

0:00       5:50      12:00      18:20 


0:80 

1.00 
1:30 
2:20 


6:40 

7:30 

8:20 

9:80 


8:20    10:86 
4:30    11:40 


12:40 
13:25 
14:20 
15:30 
16:50 
18:20 


18:50 
19:20 
20K)5 
21:00 
21:50 
23:10 


5:40  12:60  20:50  .  .  . 
StoN.  NtoS.  StoN.  NtoS. 
0:20  6:55  14:00  21:00 
1:40  8:00  16:00  22:00 
2:50       9:00    16:60    22:40 


SEPTEMBER. 


0  i  Day  of— 

8' 


w. 


o 


E 


A 

c 


s 

s 

M 

Tu 
W 

Th 
F 

S 

M 


Mo. 


1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
14 
15 
16 
17 
18 
19 
Th  20 


Current  turns  from— 


8  to  N.  N  to  8.  S  to  K.  N  to  ?. 

3:45       9:50    16:20   21:10 

4:40      10:40     17:00    l»:M 

5:20      11:90     17:40   .   . 

N  tbS.  S  to  N.  N  to  S.  S  to  S. 

0:00       6:00     12:15     LS^ 

6:40      13:00     18:50 

7:30     18:40     19:30 

8.-20      14:30     aO:Or 


0:80 
1:00 
1:40 
2:30 


N 

t  lU 

w 

Th 

F 

S 

s 

M 

•  Tu 

E 

W 

a:T(' 
22:45 
23:40 


1:50 
2:40 
8:80 
4:15 
5.-00 
5:35 
6:20 


P|  F 
S 


8 


21 
22 


S  :23 
M'24 
Tu  25 

W  i  26 

Th  27 


F 

S 


28 
29 
30 


9:16  16:80 

8:30   10:06  16:25 

4:20    11:10  17:40 

5:10    12:90  19:10 

6:10    18:80  20:20  .   .   . 

StoN.  NtoS.  StoN.  NtoS. 

1:00       7:15  14:20  SI:10 

SKX)  16KM  tVM 

8:50  16:80  22:10 

9'iW  16:00  22:^; 

10:20  16:25  2:i:i'» 

UKK)  17:00  23^6  ' 

11:46  17:30  23iW 

12:80  18.05  .    . 

N  to  S.  8  to  K.  X  to  S.  StoN 

0:00       7:10  18:20  W« 

0:35       8:00  14:15 

1:20     OHM  16:10 

2:30    10:10  16:80 

8:40    11:16  18:00 

5:00    12:80  19:86  .   . 

S  to  N.  N  to  S.  S  to  X.  X  U'N 

0:15       6:90  18:40  29:aO 

1:30       7:50  14:50  21:40 

2:45       9.*05  15:35  22: li 

3:50      10:00  16:20  22:«*! 


19JJ 
'JQ.S8 
21  •« 

•22:30 


This  table  gives  the  predicted  120th  meridian  times  of  Middle  Slack  Water;  0>>  is  midnight,  12^  is  noon;  all  hours  \e»  thiuil:^ 
are  in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for 
instance,  15:42  is  3:42  p.  m.  The  heading  "N  to  8"  in  the  body  of  the  table  means  that  the  current  which  had  been  setting 
toward  the  north  before  the  time  of  slack  water  will  begin  to  set  southward  shortly  after  that  time;  and  "  S  to  N  "  means  exactJj 
the  reverse.  Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.;  Of  ^ull  moon;  ^,  8d  quar.;  £.  mum 
on  the  equator:  N,  S,  moon  farthest  north  or  south  of  the  equator  (not  to  be  confounded  with  the  compass  directions  over  tbr 
times  of  slack);  A,  P,  moon  in  apogee  or  perigee.  The  tim^  In  heavy-faced  type  are  those  which  are  most  likely  to  be  foUofred 
by  a  comparatively  weak  current.  At  weakest  neap  tides  the  passage  may  be  made  at  all  stages  of  the  current.  The  current  &t 
spring  tides  in  Seymour  Narrows  attains  an  estimated  velocity  of  12  miles  or  more  per  hour,  and  when  it  is  setting  strong  to  the 
southward  heavy  and  dangerous  swirls  and  overfalls  form  along  the  Houth  shore  of  Maude  Island,  and  generally,  though  in* 
somewhat  lessened  degree,  over  the  surface  of  the  channel  between  Maude  Island  and  Race  Point.    With  a  strong  nortber'r 
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SEYMOUR  NARROWS  (Discovery  Baesa^e),  BRITISH  COLUMBIA,  1906. 

TIMKS  OF  SLACK  WATER. 


OCTOBER. 

NOVEMBER 

• 

DECEMBER 

rof 

Current  turns  from 

— 

• 

a 

s 

Day  of 

Cu 

rrent  turns  from— 

s  '  Da; 

S   w. 

y  of 

Current  turns  fron 

^    W.  Mo. 

W. 

Mo. 

Mo. 

1 — 

1 

1 

StoN. 

NtoS. 

StoN. 

NtoS. 

StoN. 

NtoS. 

StoN. 

NtoS. 

1 

StoN. 

NtoS. 

S  to  N. 

NtoS. 

M      1 

4:50 

11:00 

16:65 

23:10 

Th 

1 

5:45 

12:20 

17:30 

23:40 

A 

si  1 

5:55 

12:85 

17:20 

23:50 

C  Tu    2 

5:30 

11:50 

17:25 

23:40 

F 

2 

6:20 

12:50 

17:50 

•         «         • 

S  !    2 

6:35 

18:10 

17:80 

■         •         ■ 

lit 

W'    3 

6:05 

12:30 

18:00 

•         •         ■ 

NtoS. 

StoN. 

NtoS. 

StoN. 

NtoS. 

StoN. 

NtoS. 

StoN. 

1 

NtoS. 

StoN. 

NtoS. 

StoN. 

S 

3 

0:10 

6:50 

18:20 

18:20 

N 

M 

3 

0:20 

7:10 

18:80 

18:15 

I 

Th 

4 

0:10 

6:40 

13:05 

18:25 

A 

S 

4 

0:30 

7:25 

13:50 

18:60 

Tu 

4 

0:40 

7:40 

14:15 

19:00 

F 

0 

0:35 

7:20 

13:40 

18:50 

M 

5 

IKK) 

7:55 

14:80 

19:20 

W 

5 

1:20 

8:10 

14:50 

19:50 

S 

6 

1:06 

7:60 

14:20 

19:10 

N 

Tu 

6 

1:40 

8:40 

15:10 

19:66 

Th 

6 

2:00 

8:50 

15:85 

21:00 

A 

s 

** 

1:40 

8:25 

15:05 

19:40 

W 

7 

.2:20 

9:20 

16:00 

20:60 

F 

7 

2:45 

9:40 

16:85 

22:05 

:m 

8 

2:10 

9:19 

16:00 

20:20 

Th    8 

3:15 

10:10 

17:10 

22:00 

c 

S 

8 

3:40 

10:40 

17:40 

28:20 

N 

Til    9 

2:50 

10:00 

17:00 

21:00 

c 

F  !    9 

4:20 

11:25 

18:15 

23:30 

§ 

9 

6:00 

11:40 

18:80 

■         •         • 

d 

W   10 

3:40 

11:10 

18:00 

22:10 

S    10 

5:30 

12:40 

19:20 

■         ■         • 

StoN. 

N  toS. 

S  to  N. 

NtoS. 

Th 

11 

4:40 

12:«0 

18:50 

23:50 

1 

1 

StoN. 

NtoS. 

StoN. 

NtoS. 

E 

M 

10 

0:80 

6:20 

12:40 

19:10 

F 

12 

6:50 

18:50 

19:40 

■         •         • 

:s;n 

0:50 

6:40 

13:40 

20:00 

;Tu 

11 

1:40 

7:40 

13:30 

19:50 

StoN. 

NtoS. 

StoN. 

NtoS. 

M   12 

2:05 

8:00 

14:20 

20:30 

w 

12 

2:50 

9:00 

14:10 

20:30 

1 

s 

13 

1:20 

7:10 

14:40 

20:20 

E 

Tu  13 

2:55 

9:00 

14:55 

21:10 

Th 

1 

13 

8:80 

9:50 

14:50 

21:15 

S 

14 

2:30 

8:15 

16:20 

21:00 

,W  14 

3:40 

10:00 

15:25 

21:45 

• 

F 

14 

4:10 

10:50 

15:80 

22.-00 

M 

15 

3:40 

9:30 

16:00 

21:40 

Th|15 

4:25 

10:50 

15:65 

22  .-25 

p 

• 

S 

S 

15 

5:00 

11:80 

16:20 

22:50 

E 

Tu 

16 

4:15 

10:30 

16:40 

22:16 

f 

F 

16 

5:10 

11:35 

16:30 

23:05 

s 

16 

5:40 

12:20 

17:10 

23:40 

• 

W 

17 

5:00 

11:20 

17:10 

22:55 

s  '17 

6:50 

12:20 

17:15 

23:50 

M    17 

6:80 

13:10 

18:10 

•        •         • 

Th 

18 

5:35 

12:00 

17:40 

23:30 

S  118 

1 

6:40 

18:05 

18:10 

■         •         ■ 

NtoS. 

StoN. 

NtoS. 

StoN. 

P 

F   19 

6:15 

12:40 

18:20 

•             a             ■ 

1  _ 

NtoS. 

StoN. 

NtoS. 

StoN. 

Tu  18 

1 

0:30 

7rlO 

13:45 

19:15 

NtoS. 

StoN. 

NtoS. 

StoN. 

S 

M 

19 

0:40 

7:85 

14:00 

19:00 

W   19 

1:20 

8:05 

14:40 

20:30 

1  S  120 

0:15 

6:55 

13:30 

19:00 

Tu  20 

1:30 

8:80 

15:00 

20:06 

Th 

20 

2'.80 

9:00 

15:40 

21:50 

S    21 

1:00 

7:40, 

14:20 

19:30 

W   21 

2:20 

9:80 

16:00 

21:30 

F 

21 

3:80 

10:00 

16:40 

23:10 

S    ^I   22 

1:55 

8:40 

15:20 

20:20 

D  Th 

22 

3:25 

10:50 

17:10 

23:10 

D 

S 

22 

5:00 

11:00 

17:40 

•        "        • 

Tu  23 

2:40 

0:40 

16:20 

21:30 

'  F    23 

4:60 

12:15 

18:85 

«         •         * 

StoN. 

NtoS. 

S  to  N. 

N  10  S. 

D   W  24 

3:50 

11:10 

17:40 

23:00 

StoN. 

NtoS. 

StoN. 

NtoS. 

E 

s 

23 

0:80 

6:40 

12:10 

18:40 

Th,25 

5:00 

12:90 

18:50 

•         ■         ■ 

1 
S    24 

0:85 

6:40 

13:20 

19:40 

M 

24 

ls60 

8:^ 

13:10 

19:40 

1 

StoN. 

NtoS. 

StoN. 

NtoS. 

E 

§    25 

1:50 

7:50 

14:00 

20:20 

Tu  25 

2:50 

9:10 

14:00 

20:30 

F 

26 

0:40 

6:20 

13:50 

20:10 

M   26 

8:00 

9:10 

14:40 

21:06 

W   26 

8:85 

9:50 

14:40 

21:00 

S 

27 

2:10 

7:60 

15:00 

21:10 

Tu'27 

8:40 

10:20 

15:15 

21:40 

Th  27 

4:10 

10:80 

15:16 

21:30 

s 

28 

3:20 

9:10 

15:45 

21:50 

VV 

28 

4:20 

11:00 

15:45 

22:15 

A 

F    28 

4:40 

11:00 

15:50 

22:00 

E  1  .M  '  29 

4:10 

10:20 

16:15 

22:20 

Th 

29 

5:00 

11:80 

16:10 

22:40 

S 

29 

5:10 

11:80 

16:20 

22:40 

Tu^  30 

4:40 

11:10 

16:40 

22:50 

O'  F 

30 

5:25 

12:00 

16:40 

23:10 

§ 

8 

30 

5:80 

12:00 

16:50 

23:10 

C    W 

31 

5:10 

11:45 

17:a5 

23:15 

1 

1 

M 

31 

5:50 

12:80 

17:30 

23:45 

Sft  of  the  current,  swirls  and  overfalls  of  greater  magrnitude  and  danger  occur  just  to  the  northward  of  Ripple  Rock.  The  water 
I  .«eems  to  boil  and  whirlpools  are  formed  large  enough  to  engulf  a  small  vessel.  Great  trees  with  their  roots  and  branches  attached 
will  be  turned  end  over  end  and  around  and  around.  The  currenU  in  Seymour  Narrows  are  quite  irregular  (see  the  results 
obtained  by  Lieut.  Commander  E.  K.  Moore,  U.  S.  N.,  given  on  page  480),  and  mariners  are  advised,  therefore,  to  be  on  hand  a 
I  sufHcient  time  before  the  tabulated  times  (say  half  an  hour  or  more),  in  order  to  make  sure  of  the  desired  slack  water  in  case  the 
predictions  happen  to  be  Uh)  late.  If  bound  to  the  northward  a  vessel  should  be  on  hand  somewhat  before  the  time  given  under 
"  S  10  N  "  in  the  table,  and  if  bound  to  the  southward  somewhat  before  the  time  given  under  "  N  to  is "  in  the  table.  To  those 
having  good  local  knowledge  it  is  usually  possible  to  pass  .soutb  for  about  an  hour  alter  the  current  begins  to  set  southward;  then 
avoiding  the  strength  of  the  current,  the  last  hour  and  a  half  of  the  south  current  may  be  used — that  is,  during  the  l**  30"»  before 
the  time  given  under  '*S  to  N."  Strangers  should  never  vary  from  the  rule  of  passing  either  way  at  the  slack-water  period, 
taking  care  to  select  a  time  of  slack  water  which  will  be  followed  by  a  favorable  current. 
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SERGIUS  NARROW'S  (Peril  Strait),  ALASKA,  1906. 

TIMES  OF  SLACK  WATER. 


JANUARY 


s  , Day  of — 

X        


S     W.  Mo. 


M 

E  Tu 

'A  Th 


1 
2 
3 
4 


Current  turns  from— 


F 

5 

S      6 

S 

M 

8 

N  Tu    9 

c'w 

1 

10 

Th 

11 

F 

12 

N  to  S.  8  to  N.  N  to  S.  8  to  N. 

3.00        9:25    15:S0      21:50 

3:5o      10:25    16:40      22:55 

5:10      11:10    17:80      23:50 

6:10      12:20    IH:45    .    .    . 

8  to  N.  N  to  S.  S  to  N.  N  to  8. 

0:60      7:20      13:20    10:40 


S 

8 


13 
14 


%I|15 
E  Tu  16 
<L  w'l7 


1:60 
2:40 
8:20 
4x00 
4:40 
6:20 
5:66 


8:06 

8:60 
0:80 

10:05 
10:40 
11:16 
11:50 


14.-20    20:80 
15:00      21:10 


15:40 
16:10 
17:00 
17:40 
18:10 


21:45 
22:20 
23:00 
23:80 


I  P 


Th'  18 


19 


S  i20 


s 


E 


§ 

M 

Tu 

W 

Th 


21 
22 
23 
24 
25 


F  I  26 

! 

s  :27 

s'28 

Ml  29 
Tu  30 


N  to  S.  8  to  N.  N  to  S.  8  to  N. 

0:00        6:80      12:20  18:55 

0:45        7:15      18:00  19:40 

1:30       8:00      18:50  20:25 

2:20        8:55      14:50  21:20 

3:30        9:50      16:00  22:85 

4:50  11:10  17:16  28:60 
6:10      12:20     18:46   .    .    . 

8  to  N.  N  to  S.  S  to  N.  N  to  8. 

1:00        7:35      13:40  19:55 


2:20 
8:10 
8:66 

4:40 
5:20 
6:00 


8:30 
9:16 
lOKW 
10:40 
11:15 
11:50 


14:50 
15:80 
16:10 
17:00 
17:40 
18:16 


20:55 
21:40 
22:20 
23:00 
23:40 


W 


31 


N  to  8.  8  to  N.  N  to  8.  8  to  N. 
0:05  6:25  12:25  18:55 
7:15  13:a5  19:30 
7:50  13:40  20:10 
8:40  14:40  21:00 
9:30    16:80    21:60 


0:45 
1:25 
2:a') 
3:00 


FEBRUARY. 


G  Dayof-i 


S    W.  Mo. 


Current  turns  from — 


3) 

A 


N 


O 


E 
P 


Th 
Fi 

's 

M 
Tu 
W 
Th 
F 
S 

s 

M 


1 
2 

3 
4 
5 
6 
7 
8 
9 
10 
11 

12 


N  to  8.  8  to  N.  N  to  8.  8  to  N. 

4:00  10:25     16:40  22:66 

6:10  11:'20     17:40  .    . 

S  to  N.  N  to  S.  S  to  N.  N  to  S. 

0:00  6:20      12:30  18:60 


<s 


Tu  13 


W 

Th 
F 

S 

§ 
M 
Tu 
W 
Th 
F 
S 
§ 

M 
Tu 
W 


14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 

26 
27 

28 


l.-OO 

2:06 

8:00 

8:40 

4:16 

5:00 

5:40 

6:15 


7:80 
8:10 
9:06 

9:45 
10:20 
11.-00 
11:80 
12:05 


18:35    10:60 
14:30      20:40 


15:20 
15:55 
16:40 
17:20 
17:55 
18:35 


21 -.20 
22:10 
22:40 
23:15 
23:60 


NtoS.  StoN.  N  toS.  StoN. 
0:25        7K)0      12:45      19:20 


1:10 
2KW 
3:00 
4:15 
5:40 


7:40 

8:80 

9:80 

10:50 

12:05 


13:80 
14:25 
15:40 


20:10 
21:00 
22:10 


17:00    28:26 
18:80    .    . 


8  to  N.  N  to  8.  8  to  X.  N  to  8. 
0:40        7:10      13:80     19:50 


2:00 
8:00 
8:40 

4:20 
5H)0 
5:35 
6:10 


8:20 

9:05 
9:50 
10:80 
11:00 
11:80 
12:00 


14:40 
15:20 
16.-00 
16:40 
17:15 
17:50 
18:20 


20:60 
21:25 
22:10 
22:40 
28:15 
23:46 


N  toS.  8  to  N.  N  to  S.  6  to  N. 
0:15        6:40      12:30     19.00 


0:50 
1:30 


7:20 
SKX) 


13:10 
13:50 


19:40 
20:20 


MARCH. 

P  Day  of— 

8  —  .--- 

a    W.  Mo. 

Current  turns  from— 

1 

N  toS.  8  to  X.  X  to  S.  S 10  N. 

A 

Th 

1 

2:15        8:40    14:40    21 HW 

F 

2 

8K»        9:30    16:40    SSHM 

D 

S 

3 

4:10      10:40    16:40    28:10 

8 

4 

5:25      11:40    18:00  .    .    . 
StoN.  N  toS.  StoN.  NtoS 

N 

M 

5 

0:10      6:40      12:50    19:U 

Tu 

6 

1:86      7:60       14:20     20ril> 

W 

7 

2:86      8:60      14:55     21:0^ 

Th 

8 

8:80        9:25      15:86     21:4^ 

F     9 

1 

4:00      lOKW       16:10     22:20 

0'  S    10 

4:40      10:40      17:00     23.-OJ 

E 

8 

11 

5:20      11:16      17:80     23:30 

p 

M 

12 

6:65      11:60      18:15    .    .   . 

1 

N  to  S.  StoN.  NtoS.  StoN. 

Tu  13 

0:15        6:35       12:30     19:Ai 

W 

14 

0:50        7.-a0      18:10     19A1 

Th  15 

1:40       8:10       14:10     20:40 

F    16 

2:40        9:20       15:20    S1:«0 

«:,s;i7 

4.-00      10:25       16:40    23:10 

s 

8 

18 

6:26      11:50       18:10   .   .  . 
StoN.  NtoS.  StoX.  Xto^. 

M 

19 

0:80      6:60       13:10     1$:S0 

Tu 

20 

1:60      8:00       14:20     20:3i> 

W 

21 

2^      8:60      15KW      21:10 

Th 

22 

3:80       9:85       15:40     21:50 

F 

23 

4KK)      10:10       16:15     22r3 

• 

s 

24 

4:85      10:40       16:60     22:.% 

E,8 

25 

5:10      11:10       1730     l^'X 

M 

26 

5:40      11:40      18:00     23uH.> 

Tu 

27 

6:10      12K»      1835    .    .   . 
N  to  S.  StoN.  N  to  S.  S  to N. 

A 

W 

28 

0:20       6:50      1235      lirt»^ 

Th 

29 

IKX)        7:20       13:15    19:10 

f'so 

1:36       8:10       14:00    20:i0 

S 

31 

2:20       8:50     14:60    21:20 

This  table  g^ives  the  predicted  135th  meridian  times  of  Middle  Slack  Water;  0»>  is  midnight,  12»>  is  noon:  all  honrs  less  than  1- 
are  in  the  foreiuK)n  (a.  m. ) .  all  greater  are  in  the  afterncwn  (p.  m. )  and  when  diminiHlied  hy  12  give  the  times  afternoon;  forinstano*. 
15:42  in  'SA2  p.  ni.  The  heading  *•  N  to  8  "  in  the  body  of  the  table  means  that  the  current  which  had  been  setting  toward  the  north 
before  the  time  of  slnck  water  will  begin  to  set  Kouthward  shortly  after  that  time;  and  "8  to  N"  means  exactl}'  the  reverse. 

'  SymboKs  and  abbreviutioniii  relating  to  the  moon:  #,  newmoon;  }),lstquar.;  Oi'ullmoon;  (^,3dquar.;  £,  moon  on  the  equabT; 

I  N,  8,  moon  farthest  north  or  south  of  the  equator  (not  to  be  confounded  with  the  compass  directions  over  the  times  of  alack):  A.  P. 
moon  in  apogee  or  perigee.  Slack  Water  usually  laxt^s  from  five  to  twenty  minutes;  those  slacks  which  occur  under  the  heading 
•'  N  to  8  "  are  Iwally  known  us  '•  High  Water  Slack."  and  those  under  "  8  to  N  "  as  "Low  Water  Slack,"  although  high  and  low 

'  waters  do  not  occur  until  alnait  two  hours  later.  The  times  in  heavy-faced  type  are  those  which  are  most  likely  to  be  followe<l 
by  a  comparatively  weak  current.  At  weakest  neap  tides  th(>>.e  with  good  local  knowledge  pass  through  Sergius  Narrows  at  all 
stages  of  the  current.    The  current  at  spring  tides  in  .'^ergins  Narrows  attains  an  estimated  velocity  of  10  to  12  miles  per  boiir  in 

'  the  narrowest  and  worst  part  of  the  Narrows,  between  Eureka  Ledge  and  the  north  shore.    When  the  current  is  running  stri>D<: 
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SERGIUS  NARROWS  (Peril  Strait),  ALASKA,  1906. 

TIMES  OF  SLACK  WATER. 


■^^m 

APRIL. 

MAY. 

« 

JUNE. 

• 

c 
2 

Day  of— 

Current  turns  f  rom— 

• 

Day  of— 

Current  turns  from— 

i 

Day  of— 

1 
Current  turns  from— 

W.  Mo. 

W. 

Mo. 

W.  Mo. 

1 

■ 

NtoS.  StoN.  NtoS.  StoN. 

N  toS.  S  to  N.  N  to  S.  S  to  N. 

NtoS.  StoN.  NtoS.  1 

1 
StoN.  ' 

§ 

1 

8:25        9:50      16:00    2!i:25 

1)  Tu 

1       4:00      10:25     16:40    23:00 

F 

1 

5:50      12:05      18:30 

•        •        • 

M 

2 

4:85      11:00    17:15    23:40 

W 

2 

5:15      11:30      17:50    .    .    . 

StoN.  NtoS.  StoN. 

NtoS. 

Tu 

3 

6:00      12:10    18:80    .    .    . 

StoN.  NtoS.  StoN.  NtoS. 

1 

£ 

S 

2 

0:40      7:00      13:20 

19:45 

S  to  N.  N  to  S.  S  to  N.  N  to  S. 

Th 

3 

0:10      6:80      12:50      19:10 

s 

3 

1:66        8:10      14:30 

20:36 

1 

1 

W 

4 

0:50      7:20      13:30      19:.50 

F 

4 

1:20      7:40      14:00      20:10 

M 

4 

2:50        9:00      16:20 

21:20 

Th 

5 

2:00      8:15      14:80      20:40 

£ 

S 

51      2:80        8:85      14:50      21:00 

1 

P 

Tu 

5 

3:36        9:40      15:56 

22:00 

F 

6 

2:50        9:00      15:15      21:20 

s 

6'      8:15        9:20      15:30      21:40 

0 

W 

6 

4.'20      10:20      16:40 

22:40 

S 

7 

.     3:40        9:40      15:50      22:00 

M 

7 

8:50      10:00      16:10      22:20 

Th     7 

6:06      11:06      17:80 

23:20 

.5 

s 

8 

4:20      10:20      16:30      22:40 

9 

Tu 

8 

4:40      10:40      17:00      23:00 

S 

F 

8 

5:50      11:45      18:15 

•        •        • 

1  "*" 

M 

9          4:55      11:00      17:15      23:10 

W 

9 

5:20      11:20      17:40      23:35 

NtoS.  StoN.  NtoS. 

StoN. 

P 

Tu 

10 

5:40      11:80      18:00      23:50 

Th 

10 

6K)5      11:55      18:30    .    .    . 

S 

9 

0:10        6:40      12:30 

19:05 

■ 

W 

11 

6:20      12:10      18:40    .    .    . 

NtoS.  StoN.  NtoS.  StoN. 

s  ;io 

l.-OO        7:30      13:20 

19:50 

1 

N  to  S.  S  to  N.  N  to  S.  8  to  N. 

8 

F 

11 

0:20        6:60      12:40      19:15 

M 

11 

1:46        8:20      14:10 

20:40 

■ 

Th 

12 

0:30        7K)5      12:55      19:30 

S 

12 

1:10       7:40      13:80      20:10 

;Tu  12 

2:50        9:15      16:20 

21:40 

f|i3 

1:20        8:00      13:50      20:20 

s 

13 

2:05        8:40      14:40      21:20 

d  W   13 

3:50      10:20      16:30 

22:50 

;'  S 

s 

14 

2:20        9:00      15:05    21:85 

c 

M 

14 

3:20       9:50      16:00    22:20 

E,Thil4 

1 

5:00      11:25      17:40 

1 
•        «        • 

(L 

S'l5 

8:40      10:15      16:30    22:50 

Tu 

15 

4:30      11:00      17:10    28:80 

StoN.  NtoS.  StoN. 

NtoS. 

M   16 

5:10      11:30      17:46    .    .    . 

W 

16 

5:50      12:00      18:30    .    .    . 

• 

,F 

15 

0:00      6:20    12:20 

18:40 

S  to  N.  N  to  S.  S  to  N.  N  to  S. 

StoN.  N  to  S.  8  to  N.  N  to  8. 

s 

16 

0:55      7:00    13:30 

19:50 

1 

Tu 

17        0:10      6:80      12:40      19:10 

Th 

17 

0:40      7:00    18:10      19:30 

§ 

17 

1:50      8:10    14:20 

20:30 

• 

W'18|       l!20      7:46      13:50      20:05 

E 

F 

18 

1:45      8:00    14:15      20:20 

A 

M   18 

2:40        8:50    15:00 

21:00 

Th 

19 

2:20        8:35      14:40      20:55 

s 

19 

2-.80        8:45    14:50      21:00 

'Tu 

1 

19 

3:20       9:30    15:35 

21:40 

r 

F 

20          8:00        9:10      16:20      21:25 

S 

20 

3:10        9:20      15:30      21:40 

W 

20 

3:50      10:00    16:10 

22:20 

E 

S 

21          8:40        9:46      15:50      22:00 

M 

21 

3:45        9:50      16:00      22:10 

• 

Th 

21  '      4:26      10:30    16:40 

V 

22:45 

s 

22 

4:10      10:20      16:20      22:30 

A  Tu ,  22 

4:15      10:20    16:30      22:35 

N 

F    22 

6:05      11:05    17:20 

23:20 

• 

M 

23 

4:40      10:40      17:00      23:00 

W'23'       •*:50      10:50    17:10      23:05 

S 

23'      5:40      11:40    18:00 

23:46 

1 

Tu 

24          5:15      11:10      17:30      23:30 

1                1 

Th 

24 

5:20      11:20    17:40      23:30  | 

s 

24 

6:16      12:10    1H:40 

•         •         • 

A 

W  25 

5:45      11:40      18:00      23:50 

F 

25 

6:00      11:50    18:15    .    .    . 

1 

N  to  S.  8  to  N.  N  to  S. 

StoN. 

Th  26 

6:20      12:10    18:40    .    .    . 

N  to  S.  S  to  N.  N  to  S.  StoN. 

M25 

0:21         7:00      12:45 

19:15 

N  to  S.  8  to  N.  N  to  S.  S  to  N. 

N 

S 

26 

0:00       6:30      12:26    18:50 

|Tu  26 

1:10        7:40      13:30 

20:00 

F    27 

0:30        6:65      12:45    10:10 

s 

27 

0:45       7:10      13:00    19:30 

|W 

27 

1:60        8:2(       14:20 

20:.% 

N 

S    28 

1:10        7:35      13:20    20:00 

M 

28 

1:20        8:00      13:50    20:20 

Th ;  28 

2:50        9:20      15:30 

21:60 

S    29 

1:50        8:20      14:20    20:50 

Tu'29'     2:15        8:50      14:50    21:20 

S 

29 

4:00      10:20      16:40 

23:00 

M  30 

2:50        9:20      15:20    21:50 

D 

W 

30      8:25        9:50      16:00    22:20 

30 

5:10    11:30      17:60 

•        •        • 

1 

1 

Th 

31  1     4:80      11:00      17:10    28:80 

1 

' 

it  is  not  safe  for  any  vesyscl,  especially  a  large  one.  to  pass  frt)m  below  Francis  Rocks  to  above  Liesuol  Shoal.    During  spring  tide 
it  is  recommended  to  pass  through  only  at  or  near  the  time  of  middle  slack.    The  water  at  the  strength  of  the  current  is  very 
much  disturbed,  heaving  up  over  the  ledge  In  the  middle  and  boiling  and  swirling  in  the  channel,  especially  at  the  end  where 
the  water  is  passing  out.    The  channel  is  so  narrow  and  the  current  so  variable  in  direction  that  if  a  vessel  gets  a  sheer  she  may 
be  carried  on  the  reef  or  shore  before  she  can  be  straightened  out.    The  currents  in  Sergius  Narrows  arc^quite  irregular  (see  the 
results  obtained  by  Lieut.  Commander  E.  K.  Moore.  U.  S.  N.,  given  on  page  481),  and  mariners  are  advised,  therefore,  to  be  on 
hand  a  sufficient  time  before  the  tabulated  times  (say  half  an  hour  or  more),  in  order  to  make  sure  of  the  desired  slijck  water,  in 
case  the  predictions  happen  to  be  too  late.    If  bound  to  the  northward,  a  vessel  should  be  on  hand  somewhat  before  the  time 
g-iven  under  "S  to  N"  In  the  table,  and  if  bound  to  the  southward,  somewhat  before  the  time  given  under  "N  to  S"  in  the  table. 
Ttiere  is  about  half  an  hour  on  each  side  of  middle  slack  when  any  ordinary  powered  vessel  can  ptias  in  perfect  .safety,  especially 
if  K^ing  with  the  current.    StrangL-rs  should  never  vary  from  the  rule  of  passing  either  way  at  the  slack-water  period,  taking 
care  to  select  a  time  of  .slack  water  which  will  be  followed  by  a  favorable  current. 
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8ERGIUS  NARROWS  (Peril  Strait),  ALASKA,  1906. 

TIMES  OF  SLACK  WATER. 


I 

1 

JULY. 

rns  froin 

AUGUST. 

SEPTEMBER.                           j 

i  c  Day of— 

I — 

c  Davof— 

a  w.  Mo. 

Current  turns  from— 

• 

Day of— 

Current  turns  from — 

15          1 
jS  |\V.  Mo. 

v^urreiii  lui 

W. 

Mo. 

1 

S  to  N.    N  to  S. 

Si'oN. 

N  to  S. 

S  to  N.  N  to  S.  J 

"itoN.   NtoS. 

StoN.   NtoS.   StoN.    Nti.S 

IS       1          0:10      6:80 

12:40 

19:05          W       1          2:20        8:30 

14:50      20:65 

S 

1 

3:46        9:60       16:00       22:10 

M      2          1:20         7:45 

14:00 

•20:15 

s  Th 

2 

3:10        9:20 

15:80      21:40 

o 

s 

2 

4:26      10:30      16:40      22.40 

'      Tu    3:      '■^:30       «:-»o 

15:00 

21K)5 

1  F 

3 

4:00      10:00 

16:10      22:20 

M 

3         5.-00      11:00      17:20      23  Ji) 

,  P    W      4  i        3:'20         9:;W 

1a:40 

21:45 

O 

S      4 

4:40      10:40 

17:00      23:00 

E 

Tu 

4         6:40      11:40       17:50       2:iy«: 

o 

Th     5          4:05      10:10 

16:30 

22:30 

'  S     5 

6:^5       11:20 

17:40      23:40 

W 

5  .       6:10       12KX)       I8'.30    .     .     . 

o 

F       6          4:50       10:50 

17:20 

23:16 

M     6 

6:06       11:50 

18:20    .     .    . 

NtoS.   StoN.   NtoS.   StoN. 

1  S       7  ■        5:40       11:40 

,            1 

1S:00 

23:50 

1 

N  to  S.  S  to  N. 

N  toS.  StoN. 

Th 

6l        0.'20        6:50       12:40       I9x*} 

S       8         6:20      12:20 

18:40 

•         •         • 

Xul    7  1       0:10        6:40 

12:30      19:00 

F 

7         1:00        7:26     .13:15       Id  40 

1  N  to  S.  S  to  N. 

N  to  S. 

S  to  N. 

E  '  \V  '    8  '       0:60        7:20 

13:10      19:40 

s 

8         1:30        8:10       14:00       20:30 

M      9'        0:A5        7:a5 

13:00 

19:30 

Th|    9 

1:30        8:00 

13:50      20:20 

A     S 

9         2:20      8:50       14:50       21:lo 

;Tu   10          1:20        7-50 

13:40 

20:10 

F    10 

2:15        8:40 

14:40      21:10 

C    m'iO       8S20      9:50    16:00       2:ir-V 

1  W    1 1  ;        2:05        8:40 

14:40 

• 

21:00 

C    S    11 

8:20      0:80 

15:40      22:10 

Tu  11       ♦••««    10:&0    17:05       StS- 

KiTh  12 

8:0d        9:80 

15:40 

22:00 

1 

A     S    12 '     4:10     10:40 

1               1 

16:50      •2:i:00 

N   W   12 

5:40    12:00    18:20    . 

C    F    18 

4:00     10:40 

16:50 

23:00 

,  >1    131     5:20     11:40 

18:00    .    .     . 

•StoN.  NtoS.  StoN.    Nlo.-i. 

S    14 

5:10    11:80 

17:40 

. 

S  to  N.  N  to  8. 

StoN.   NtoS. 

Th  13         0:30       7:00    18:10     19:»0 

1 

S  to  N.  N  to  S. 

H  to  N. 

N  to  S. 

Tu  14  ,       0:20      6:40 

12:40    10:00 

F  '  14         1:46        8:00    14:15     20:80 

1        1 

H    15 

0:00      6:20 

12:20 

18:50 

W    15 

1:20      7:50 

18:50    20:10 

S  '  15  '       2:40        8:50    15:00       21:10 

A 

M  '  10 

1:00      7:80 

18:80 

19:50 

NTh  16 

1        t 

2:20        8:30 

14:45    20:50 

S    16         3:25        9:36       15:40       21:5o 

Tu  17 

2:00      8:20 

14:80 

20:4') 

F     17         3:10        9:10 

15:80    21:85 

M     17          4K)0       10:10       16=30       22:25 

W   18 

2:50        9:00 

15:10 

21:10 

S     18         3:45        9:60 

16:00     22:10 

• 

Tu  18         4:40      10:40       17:00       S.<»: 

>•'   Th   191        3:30        9:40 

1                      1 

15:40 

21:50 

0    S     19  :       4:20      10:30 

16:40     22:40 

E 

\V    19         5:20      11:20       17:80       ':^iJ3»- 

V    20 

4:a5      10:10 

16:20 

22:30 

M    20 1       &-00      11:00 

17:20      23.-20 

Th  20         6:66      11:50       18:15    .     , 

• 

S     21  '        4:40      10:45 

1 

17:00 

23:00 

Tu.  21 

( 

5:40      11:36 

18:00      23:50 

NtoS.  StoN.   NtoS.    St«.N 

S     221        ■'>:20      11:20 

17:40 

23:40 

K  w'22 

i 

6:20       12:10 

18:40    .    .     . 

I' 

F     21         0:10        6:85       12:25       is  V» 

M  '  23 

6:00       11:50 

18:15 

«         •         • 

■  NtoS.  S  to-N. 

1 

N  toS.   StoN. 

'  S     22         0:50        7:20       13:10       19  40 

N  to  S.  8  U)  N. 

N  to  ». 

S  to  N. 

Thi  23         0:20        6:56 

12:45      19:15 

S     23          1:30        8:10       14.-0l>       20:^ 

Tu  24 

0:10        6:30 

12:20 

19:00 

F 

24         1:10        7:40 

13:25      20:00 

1> 

M    24         2:40      9:15       15:20       21  nH 

1        1 

■ 

W    2.')          0::)0        7:15 

13:05 

19:10 

,  S 

25         1:50        8:30 

14:25      21:00 

S 

Tu  25         3:65     10:80     16: 40       23  H 

E    Th  2f)          1:3''>         8:00 

13:50 

20:20 

y'H 

26         3:00      9:80 

15:40      22:00 

W    26        6:30    11:50    18:00    .     . 

F  '  27          2:20        H:50 

14:50 

21:20 

I'   M 

27         4:10    10:40 

17:00      23:40 

'StoN.  NtoS.  StoN.    XtoS 

D     S   ,  28  1         3:25         9:50 

'                               1                  1 

16:00 

22:20 

Tu  28         ''':40     12:00 

1 

18:80   .     .     . 

Th  27         0:90        7:00    13:111     19:80 

S    29          1:30     11:00 

17:10 

2:^:45 

'  S  to  N.  N  to  S. 

StoN.   NtoS. 

F  ,  28         1:60        8:00    14:80    1!0:S^ 

1        M  !  30 

6:10     12:20 

18:10 

.     .     . 

«    W   29 

0:40        7:00 

13:80    19:50 

S     29i       2:40        8:50       16^0      21:15 

S  to  N.  N  to  S. 

1 

S  to  N. 

N  to  S. 

Th  30 

1 

2:00        8:20 

14:40      20:40 

S    30 1       8:30        9-.36      15:45      215^^ 

1 

I'  Tu   31 

1:00         7:20 

18:30 

19:50 

F 

31          3:00        9:10 

15:20      21:30 

1 
1 

Tliis  tn 

an;  in  the  f( 

,  l."):42iH3:42 

north  hoio 

tjle  gives  the  predicted  i:i')th  meridian  times  of  Middle  Slack  Water;  O''  is  midnight,  12'»  is  noon;  all  hours  leas  thAn  12 
^renoon  (a.  m.),  all  greAler  are  in  the  afternoon  (p.  m.)and  when  diminished  by  12  give  the  timed  afternoon:  foriniOiini  v, 
p.  m.    The  heading  "  N  to  S  "  in  the  body  of  the  table  means  that  the  current  which  had  been  setting  toward  the- 
re the  time  of  ^luck  water  will  begin  to  set  sfmthward  shortly  after  that  time;  and  "  S  to  N  "  means  exactly  the  iwer**-. 

j  Syml»olM  rtiid  abbreviations  relating  t<>  the  mo<»n:  %,  new  moon;  ]).  Ist  qiiar.;  O.  ^V^l  moon:  Ci  3d  qiiar.;  E,  moon  on  the  equator. 
N,S.  moon  farthest  north  or  south  of  iheotumtor  mot  tobeconfoundtKi  with  the  compass  directions  over  the  times  of  slack);  A.I*. 
1  moon  in  apoifee  or  periger.    Slack  wattr  U'^nally  lasts  from  five  to  twenty  minutes;  those  slacks  which  occur  under  the  heading 
'  "N  to  S"arc  locally  known  a.<.'*High  Water  Slack,"  and  those  under  "S  to  N"  as  "  Low  Water  Slack."  although  hi|rh  a a^i 
low  waters  do  not  occur  until  about  two  hours  later.    The  times  in  heavy-faced  type  are  those  which  are  mof»t  likely  to  t* 
followed  by  a  comparatively  weak  current.    At  weakest  neap  tides  those  with  good  local  knowledge  pass  through  SexgiusN&irov^ 
at  all  stages  of  the  current.    The  current  at  spring  tides  in  Sergius  Narrows  attains  an  estimated  velocity  of  10  to  12  miles  per  hour 
in  the  narrowest  and  worst  part  of  the  Narrows,  between  Eureka  Ledge  and  the  north  .shore.    When  the currtMit  is ninning  «tTt>Qg 
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SERGIUS  NARROWS  (Peril  Strait),  ALASKA,  1906. 

TIMES  OF  SLACK  WATER, 


1 

OCTOBER. 

msfroni 

■ 

NOVEMBER 

• 

1 

DECEMBER. 

c  Day  of— 

:s  w.  Mo. 

Cui 
StoN. 

rent  tui 

I — 

s 

Day  of— 

Oarrent  turns  froa 

1 — 
NtoS. 

a 

i 

Day  of— 

Current  turns  from— 

W.  Mo. 

W. 

Mo. 

1 

1 

NtoS. 

StoN. 

NtoS. 

1 

StoN. 

NtoS. 

StON. 

StoN. 

NtoS.  I 

StoN. 

NtoS. 

|M     1 

4:00 

10:10 

16:20 

22:25 

Th     1 

4:50 

10:50 

17:00 

23HX) 

A 

S 

1 

6:00 

11:00 

17:10 

23:10 

9  Tu     2 
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it  is  not  safe  for  any  vessel,  especially  a  large  one,  to  pass  from  below  Francis  Rocks,  to  above  Licsnoi  Shoal.    During  spring  tide 

it  is  recommended  to  pass  through  only  at  or  near  the  time  of  middle  slaclL.    The  water  at  the  strength  of  the  current  is  very  much 

disturbed,  heaving  up  over  the  ledge  in  the  middle  and  boiling  and  swirling  in  the  channel,  especially  at  the  end  where  the  water 

is  passing  out.    The  channel  is  so  narrow  and  the  current  so  variable  in  direction  that  if  a  vessel  gets  a  sheer  she  may  be  carried 

',  on  the  reef  or  shore  before  she  can  be  straightened  out.    The  currents  in  Sergius  Narrows  are  quite  irregular  (see  the  results 

,  obtained  by  Lieut.  Commander  E.  K.  Moore,  U.  S.  N.,  given  on  page  481),  and  mariners  are  advised,  therefore,  to  be  on  handasuffi- 

{  cient  time  before  the  tabulated  times  (say  half  an  hour  or  more),  in  order  to  make  sure  of  the  desired  slack  water,  in  case  the 

;  predictions  happen  to  be  too  late.    If  bound  to  the  northward,  a  vessel  should  be  on  hand  somewhat  before  the  time  given  under 

"  S  to  N  "  in  the  table,  and  ii  bound  to  the  southward,  somewhat  before  the  time  given  under  "  N  to  S  "  in  the  table.    There  is 

about  half  an  hour  on  each  side  of  middle  slack  when  any  ordinary  powered  vessel  can  pass  in  perfect  safety,  especially  if  going 

with  the  current.    Strangers  should  never  vary  from  the  rule  of  passing  either  way  at  the  slack-water  period,  taking  care  to 

select  a  time  of  slack  water  which  will  be  followe<i  by  a  favorable  current. 
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Seymfjur  Narrmps  and  Sergius  Narrows. 

In  order  to  satisfy  those  who  prefer  using  the  old  rules  for  obtaining  the  times  of  slack 
water,  rather  than  the  published  predictions  for  Seymour  Narrows  and  Sergius  Narrows,  the 
following  rules  are  given  here: 

At  Seymour  Narrows,  for  high- water  slacks  add  4h  53m  to  Sitka  time  of  high  water,  and 
for  low- water  slacks  add  5h  to  Sitka  time  of  low  water.  The  result  is  in  120th  meridian  time 
without  further  correction.  The  mean  duration  of  slack  current  is  generall^^  about  12iii,  but 
it  varies  from  about  30m  down  to  no  slack. 

At  Sergius  Narrows,  for  high-water  slacks  subtract  2h  from  Sitka  time  of  hig^h  water, 
and  for  low-water  slacks  subtract  2h  from  Sitka  time  of  low  water.  The  mean  duration  of 
slack  current  is  from  5m  to  20m.  At  the  end  of  high-water  slack  the  current  turns  and 
flows  southward  through  Sergius  Narrows  for  about  six  hours,  or  until  low- water  slack, 
after  which  the  current  turns  and  flows  northward  for  about  six  hours.  The  high  and  low 
tides  occur  nearly  two  hours  after  slack  waters. 


The  following  tables  and  remarks  were  compiled  by  Lieut.  Commander  E.  K.  Moore, 
U.  S.  N.,  Assistant,  U.  S.  C.  &  G.  S.,  from  the  current  observations  he  obtained  in  1S97  at 
Seymour  Narrows,  British  Columbia,  and  Sergius  Narrows,  Alaska. 

Seymour  Narroivs. 

h,  m. 

Mean  time  of  slack  after  higher  H. W.     Sitka.     (58  Obs. ) 4  45 

Mean  variation  from  4h  45m 10 

Extreme  variation  24m  earlier  to  Ih  00m  later 1  24 

Mean  time  of  slack  after  lower  H.  W.     Sitka.     (145  Obs. ) 4  50 

Mean  variation  from  4h  50m 17 

Extreme  variation  35m  earlier  to  54m  later 1  29 

Mean  time  of  slack  after  all  high  waters.     Sitka.     (203  Obe. ) 4  48 

Mean  variation  from  4h  48ra 15 

Extreme  variation  3^^m  earlier  to  57m  later - 1  30 

Mean  time  of  slack  after  lower  L.  W.     Sitka.     ( 122  Obs. ) 4  28 

Meiin  variation  from  4h  28ra 14 

Extreme  variation  28m  earlier  to  Ih  02m  later 1  30 

Mean  time  of  slack  after  higher  L.  W.     Sitka.     (53  Obs. ) 5  41 

Mean  variation  from  5h  41m 35 

Extreme  variation  Ih  15m  earlier  to  Ih  27m  later 2  42 

Mean  time  of  slack  after  all  low  waters.     Sitka.     (175  Obs.) 4  51 

Mean  variation  from  4h  51m 36 

Extreme  variation  51m  earlier  to  2h  17m  later 3  08 

Mean  time  of  slack  after  all  H.  and  L.  waters.     Sitka.     (378  Obs. ) 4  50 

Mean  of  the  variation  from  4h  50m 23 

Extreme  variation  50m  earlier  to  2h  19m  later 3  08 

Mean  duration  of  slack  water .•  —       13 

Variation  of  duration  of  nlack  water 6m  to  0  19 

The  time  u.sed  at  Seymour  Narrows  is  120th  meridian,  and  that  at  Sitka  135th  meridian, 
so  that,  to  make  use  of  the  ta})lc,  take  the  time  of  high  or  low  water  from  the  Sitka  table, 
add  the  difference  shown  by  this  table,  and  the  time  will  be  that  of  slack  water  in  12ot 
meridian,  or  Puget  Sound  time. 

The  mean  time  of  slack  after  higher  low  water  is  large  and  the  variation  is  also  larw. 
but  this  constant  is  unimportant,  as  it  is  cal<iulated  on  the  tide  which  has  the  least  change  in 
water  level,  consequently  the  weakest  current,  and  except  at  the  largest  springs  a  steamer 
can  pass  at  any  time  during  this  tide. 

The  interval  is  generally  shorter  at  or  about  the  spring  tides  and  longer  at  or  about  thi- 
neaps.  A  vessel  requiring  slack  water  should  be  on  hand  at  the  limit  of  the  variation,  and 
wait  if  the  current  is  running  too  strong. 
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Sergius  Narrows. 

h.  m. 

Mean  time  of  slack  before  higher  H.  W.    Sitka.     (870bfl.) 135 

Mean  of  the  variations  from  Ih  35m 19 

Extreme,  variations  47m  earlier  to  47m  later 1  34 

Mean  time  of  slack  before  lower  H.  W.    Sitka.     ( 120  Obs.) 2  18 

Mean  of  the  variations  from  2h  18m 14 

Extreme  variations  47m  earlier  to  55m  later 1  42 

Mean  time  of  slack  before  all  high  waters.     Sitka.     (207  Qbs. ) , 2  00 

Mean  of  the  variations  from  2h  00m •  24 

Extreme  variations  Ih  05m  earlier  to  Ih  09m  later 2  14 

Mean  time  of  slack  before  lower  L.  W.    Sitka.     (990b8.) 2  00 

Mean  of  the  variations  from  2h  00m 11                 ♦ 

Extreme  variations  21m  earlier  to  25m  later 46 

Mean  time  of  slack  before  higher  L.  W.    Sitka.     (135  Obe.) 1  27 

Mean  of  variations  from  Ih  27m 11 

Extreme  variations  36m  earlier  to  40m  later 1  16 

Mean  time  of  slack  before  all  low  waters.    Sitka.     (234  Obs. ) 1  41 

Mean  of  the  variations  from  Ih  41m ' 17 

Extreme  variations  40m  earlier  to  54m  later. 1  34 

Mean  time  of  slack  before  all  H.  and  L.  W.    Sitka.     (441  Obs.) 1  50 

Mean  of  the  variations  from  Ih  50m : 24 

Extreme  variations  Ih  15m  earlier  to  Ih  03m  later 2  18 

Mean  duration  of  slack  water 03 

Variation  of  the  above  is  practically 00 

Mean  duration  of  weak  current  not  exceeding  2  knots.     (414  Obs. ) 50 

Variation  of  the  same 9m  to  2  00 

When  the  diflference  shown  by  this  table  is  subtracted  from  the  time  of  higfh  or  low 
water  at  Sitka,  the  time  will  be  that  of  slack  water  at  Sergius  Narrows,  in  135th  meridian 
time. 

All  the  larger  variations  of  the  above  table  occurred  at  or  near  neap  tides,  when  the 
current  was  weak  and  the  time  of  absolute  slack  was  not  important.  At  or  about  spring 
tides  the  variation  seldom  exceeded  10  minutes. 

Georgia  Strait^  British  Columbia. 

To  find  the  approximate  120th  meridian  time  of  slack  water: 

(1)  At  Race  Passage,  for  the  large  tides,  take  Port  Townsend  time  of  high  tide  for 
higher  high  water  slack,  and  add  55  minutes  to  the  times  of  low  tide  for  lower  low  water 
slack.  For  small  tides  add  1  hour  20  minutes  to  Port  Townsend  times  of  tide  for  lower 
high  and  higher  low  water  slacks. 

Note. — At  Race  Passage  it  has  been  observed  that  the  ebb  stream  has  frequently  run,  during  small  tides, 
the  whole  time  the  tide  was  rising  by  the  shore. 

(2)  At  East  Point,  take  the  Port  Townsend  time  of  high  tide  for  higher  high  water 
slack,  and  add  1  hour  30  minutes  to  the  time  of  low  tide  for  lower  low  water  slack. 

(8)  At  Active  Pass,  take  the  Port  Townsend  time  of  high  tide  for  higher  high  water 
slack,  and  add  1  hour  to  the  time  of  low  tide  for  lower  low  water  slack. 

(4)  At  Portier  Pass,  subtract  15  minutes  from  the  Port  Townsend  time  of  high  tide  for 
higher  high  water  slack,  and  add  30  minutes  to  the  time  of  low  tide  for  lower  low  water  slack. 

(5)  At  Dodd  Narrows,  for  the  large  tides,  subtract  40  minutes  from  Port  Townsend  time 
of  tide  for  higher  high  and  lower  low  water  slacks.  For  small  tides  take  Port  Townsend 
time  of  tide  for  high  or  low  water  slack. 

(6)  At  Burrard  Inlet,  First  Narrows,  add  2  hours  and  30  minutes  to  the  large  tides  and 
2  hours  to  the  small  tides  at  Port  Townsend. 
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(7)  At  Yuculta  Rapids,  Stuart  Island,  for  large  tides  take  Port  Townsend  time  of  tide 
for  high  and  low  water  slacks.  For  small  tides  add  1  hour  and  30  minutes  to  the  Porf 
Townsend  times  to  obtain  high  or  low  water  slack. 

(8)  At  Hole  in  the  Wall,  add  45  minutes  to  Port  Townsend  time  of  tide. 

(9)  At  Seechelt  Rapids,  add  4  hours  30  minutes  to  the  Port  Townsend  time  of  the  large 
tides  and  4  hours  to  the  time  of  the  small  tides^ 

Note. — The  time  of  slack  water  for  small  tides  is  more  uncertaiii  than  for  the  large  tides. 

These  rules  were  furnished  by  Capt.  J.  T.  Walbran,  commanding  D.  G.  S.  Quadra. 

Chatham  Strait^  Alaska. 

To  find  the  approximate  135th  meridian  time  of  slack  water: 

At  Killisnoo,  Kootznahoo  Roads,  add  3  hours  to  the  Sitka  time  of  the  higher  high 
waters,  and  add  2  hours  to  the  time  of  all  other  tides.  The  current  turns  from  ESE.  to 
WNW.  between  high  and  low  water,  and  from  WNW.  to  ESE.  between  low  and  high  water. 
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5  51 
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5  51 

5  49 

6  45 

5  43 

5  41 

6  39 

5  38 

5  37 

5  36  ,  5  34 

5  33 

5  32 

5  30  1  5  29  i  5  2^ 

17  42 

11 

5  52 

5  60 

5  47 

6  44 

5  42 

5  39 

5  38 

6  36 

5  35 

634 

5  32 

5  31 
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5  52 

5  50 

5  47 

6  44 

5  41 

5  38 

5  37 

636 

5  34 

532 

5  31 

5  29 

5  28 

5  26  5-25  5  23 

19  58 

21 

6  52 

5  50 

5  46 

5  44 

5  40 

6  38 

6  :J6 

5  34 

5  33 

6  31  6  30 

5  28 

5  '26 
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Approz. 
date. 
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23 
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6  11 

6  11 

6  11 
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6  10 

6  11 

6  11 

6  12 

6  12 

6  13 

6  13 

6  14 

6  14 

6  16 

6  16  6  16 

8 

13 

11 

6  Oo 

6  06 

6  07 

608 

6  10 

6  11 

6  11 

6  12 

6  13 

6  18 

6  14 

6  15 

6  15 

6  16 

6  17  1  6  17 

10 

01 

16 

6  04 

606 

6  07 

6  08 

6  09 

6  11 

6  12 

6  12 

6  18 

6  14 

6  15 

6  16 

6  16 

6  17 

6  18 

6  19 

11 

46 

21 

6  03 

605 

6  07 

6  08 

609 

6  11 

6  12 

6  IS 

6  14 

6  15 

6  16 

6  17 

6  18 

6  18 

6  19 

6  20 

13 

25  N 

26 

6  02 

604 

6  06 

6  07 

6  09 

6  11 

6  12 

6  13 

6  14 

6  16 

6  17 

6  18 

6  19 

6  20 

6  21 

6*22 

14 

59  N 

May  1 

6  01 

6  04 

606 

6  07 

6  10 

6  12 

6  13 

6  14 

6  15 

6  16 

6  18 

6  19 

6  20 

6  21 

1 

6  22  6  24 

16 

27 

6 

6  00 

6  03 

605 

6  08 

6  10 

6  12 

6  14 

6  15 

6  16 

6  18 

6  19 

6  20 

6  22 

623 

6  24 

6  26 

17 

48 

11 

6  00 

6  03 

605 

6  08 

6  11 

6  13 

6  15 

6  16 

6  18 

6  19 

6  20 

6  22 

6  23 

6  25 

6  26 

6  28 

19 

02 

16 

6  00 

603 

6  06 

609 

6  12 

6  14 

6  16 

6  17 

6  19 

6  20 

6  21 

6  -23 

6  25 

626 

6  28 

6  30 

20 

04 

21 

6  00 

6  03 

6  06 

6  09 

6  12 

6  15 

6  17 

6  18 

6  20 

6  22 

6  23 

6  25 

6  26  6  28 

6  30 

6  32 

21 

05 

26 

6  01 

6  01 

6  07 

6  10 

6  13 

6  17 

6  18 

6  20 

6  22 

6  23 

6  25 

6  27 

6  28  :  6  80 

6  32 

6  34 

21 

53N 

31 

6  01 

.  605 

6  08 

6  11 

6  14 

6  18 

6  20 

6  21 

6  23 

6  25 

6  26 

6  28 

6  30 

6  32 

6  34 

6  36 

1 

'     22 

31  N 

Jane  5 

6  02 

6  06 

6  09 

6  12 

6  16 

6  19 

6  21 

6  23 

625 

6  26 

628 

6  30 

6  32 

6  34 

6  36 

6  38 

23 

00 

10 

6  03 

6  07 

6  10 

6  13 

6  16 

6  20 

6  22 

6  24 

6  26 

6  28 

6  30 

6  32 

6  34 

6  36 

6  37 

6  39 

23 

18 

15 

6  04 

6  08 

6  11 

6  15 

6  18 

622 

6  24 

6  26 

6  27 

6  29 

6  81 

6  83 

6  35 

6  87 

6  39 

6  41 

23 

26 

20 

6  05 

6  09 

6  12 

6  16 

6  20 

6  23 

6  25 

6  27 

6  29 

6  30 

6  32 

6  34 

6  36 

638 

6  40 

6  42 

23 

24 

26 

6  06 

;  6  10 

6  14 

6  17 

6  21 

624 

6  26 

6  28 

0  30 

6  31 

6  33 

6  35 

6  &7 

6  39 

6  41  !  6  43  ' 

23 

12  N 

30 

6  07 

6  11 

6  14 

6  18 

6  21 

626 

6  27 

6  28 

6  80 

6  32 

6  34 

6  86 

6  38 

6  40 

6  42  6  44 

22 

:m)  s 

July  6 

6  08 

6  12 

6  15 

6  19 

6  22 

6  25 

6  27 

6  29 

6  81 

6  32 

6  34 

6  36 

6  38 

6  40 

6  42  1  6  44 

17  • 

10 

6  09 

6  12 

6  16 

6  19 

6  22 

6  26 

6  27 

629 

6  81 

6  33 

6  3-1 

6  36 

6  38 

6  40 

6  42 

6  44 

21 

3o 

15 

6  10 

6  13 

6  16 

6  19 

6  22 

6  26 

6  27 

6  29 

6  81 

6  32 

6  34 

6  36 

6  38 

6  39 

6  41 

6  43  , 

2!» 

41 

20 

6  10 

6  13 

6  16 

6  19 

6  22 

6  25 

6  27 

6  28 

6«30 

6  32 

6  33 

6  35 

6  37  6  as 

6  40  '  6  42 

\\) 

14 

25 

6  10 

6  13 

6  16 

6  20 

6  23 

6  25 

6  27 

6  27 

6  29 

6  31 

6  32 

6  34 

6  35  6  37 

6  38  6  40 

18 

36  N 

30 

6  10 

1  6  13 

6  15 

6  19 

6  22 

6  24 

6  26 

6  26 

6  28 

6  29 

6  31 

6  32 

6  34  6  35 

6  36  ;  6  38 

17 

20  N 

'  Aug.  4 

ti  10 

'  6  12 

6  16 

6  18 

6  21 

6  23 

6  24 

6  25 

6  26 

6  27 

6  29 

6  30 

6  31  6  33 

6  34 

6  36 

l.'> 

'u 

9 

6  09 

6  11 

6  14 

6  17 

6  19 

6  21 

6  23 

6  23 

6  24 

6  25 

6  26 

6  28 

6  29  ■  6  30 

6  31 

6  33 

14 

2S 

14 

6  08 

'  6  10 

6  12 

6  15 

6  17 

6  19 

6  21 

6  21 

6  22 

6  23 

6  24 

6  25 

6  26  6  27 

6  28 

6  29  , 

12 

r)3 

19 

6  07 

6  09 

6  11 

6  13 

6  15 

6  17 

6  18 

6  18 

6  19 

6  20 

6  21 

6  22 

6  23  6  24 

6  25 

6  26  1 

11 

13 

24 

6  06 

6  07 

6  09 

6  10 

•6  12 

6  14 

6  15 

6  15 

6  16 

6  17 

6  18 

6  18 

6  19  6  20 

6  21   6  22  ' 

9 

29  N 

29 

6  05 

6  07 

6  08 

6  09 

6  11 

6  12 

6  13 

6  12 

6  13 

6  14 

6  14 

6  15 

6  16  6  16 

6  17  .  6  18  i 

1 

7 

10  N 

Sept.  3 

6  03 

6  04 

6  05 

6  07 

6  08 

6  09 

6  09 

6  09 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6  13 

6  14 

5 

49 

8 

6  02 

6  03 

6  04 

6  0-1 

6  05 

■  6  06 

6  06 

6  06 

6  m 

6  07 

6  07 

6  07 

6  08  '  6  08 

6  09 

6  09  1 

.  A 

.V) 

13 

6  00 

6  00 

6  00 

6  02 

6  02 

■  6  03 

6  03 

t  6  02 

6  02 

6  03 

6  03 

6  03 

6  04  6  04 

6  04 

6  05 

>j 

0<) 

18 

5  58 

5  58 

5  58 

5  58 

5  58 

5  59 

5o9 

5  59 

5  59 

5  59 

5  59 

6  00 

6  00  ■  6  00 

6  00 

6  00 

0 

03  N 

23 

5  5<) , 

.  5  56 

5  56 

5  ;V) 

5  5<) 

5  56 

5  56 

5  56 

5  5(i 

5  56 

5  56 

5  66 

5  56  5  56 

5  56  i  5  56  i 

1 

51  S 

• 

28 

5  55 

5  55 

5  W 

5  5;^ 

5  53 

;  5  53 

5  52 

5  52 

5  52  1  5  52 

5  52 

5  52 

5  52 

5  51 

5  51  '  5  51 

•• 

Til  S 

Oct.   3 

5  53 

5  53 

5  52 

5  51 

5  50 

5  50 

5  50 

5  49 

5  49  i  5  49 

5  49 

5  48 

5  18 

5  48 

5  47  5  47  ■ 

f) 

k; 

8 

5  52 

5  51 

5  50 

5  48 

5  48 

'  5  47 

5  46 

5  46 

5  45 

5  4r> 

5  44 

5  44 

5  44 

5  43 

5  43  5  42 

7 

40 

13 

5  50 

5  49 

5  48 

5  47 

5  46 

,  5  45 

5  44 

5  43 

5  42 

5  42 

5  41 

5  41 

5  40 

5  39 

5  39  1  5  :W 

y 

31 

18 

5  49 

5  48 

5  46 

1  5  45 

5  44 

;  5  42 

5  41 

5  40 

5  40 

5  39 

5  38 

5  :v< 

5  37 

5  35 

5  35  '  5  34 

11 

IS 

■23 

5  48 

5  46 

5  45 

5  43 

5  41 

5  40 

5  39 

5  :« 

5  37 

5  36 

5  36 

5  35 

5  34 

5  3;^ 

5  32  5  31 

13 

02  S 

28 

5  48 

5  46 

5  44 

;  5  42 

5  40 

5  38 

5  37 

5  ;« 

5  35 

5  34 

5  33 

5  32 

6  81 

5  30 

5  29  5  28 

u 

40  S 

Nov.  2 

5  48 

!  5  45 

5  43 

5  41 

5  39 

5  37 

5  36 

6  34 

5  33 

5  32 

5  31 

5  30 

5  29 

6  28 

5  26  5  25 

16 

12 

7 

5  48 

1  5  45 

5  43 

5  41 

5  ;i8 

5  36 

5  35 

5  33 

5  32 

5  31 

5  30 

5  28 

5  27 

5  2t) 

5  24   5  23 

17 

38 

12 

54P 

5  46 

5  43 

5  40 

5  :i8 

5  35 

5  34 

5  32 

5  31 

5  30 

5  29 

5  27 

5  26 

6  24 

5  23  5  21 

IS 

55 

17 

5  49 

5  46 

5  44 

5  41 

5  :i8 

5  35 

5:M 

5  32 

5  31 

5  29 

5  28 

5  26 

5  25 

5  23 

5  22  5  20 

20 

05 

22 

5  50 

5  47 

5  45 

5  41 

5  38 

5  35 

5  34 

5  32 

5  31 

5  29 

5  28 

5  26 

5  24 

5  23 

5  21   5  20 

21 

05  S 

27 

5  52 

5  49 

5  46 

5  42 

5  39 

,  5  30 

5  36 

5  33 

5  31 

5  30  5  28 

5  26 

5  25 

5  23 

5  21   5  '20 

21 

55  S 

Dec.  2 

5  53 

5  49 

5  47 

5  43 

5  40 

.  5  37 

5  36' 

5  34 

5  32 

5  31  1  5  29 

5  27 

5  25 

5  24 

5  22  5  20 

•22 

35 

7 

5  55 

5  51 

i  5  49 

5  45 

5  42 

5  39 

5  37 

5  36 

5  31 

5  32 

5  30 

5  28 

5  27 

5  '2.5 

5  -23  5  21 

23 

M 

12 

5  58 

5  5.5 

1  5  52 

5  47 

5  4-1 

5  41 

5  39 

5  37 

5  3(» 

5  31 

5  32 

5  30 

5  28  5  26 

5  24   5  Zi 

23 

21 

17 

6  00 

5  % 

6  53 

5  50 

5  47 

5  43 

5  41 

5  40 

5  3.S 

5  3f;  ]  5  34 

5  32 

5  30  5  2.S 

5  27  5  25 

'£i 

27 

22 

6  03 

6  00 

5  56 

5  52 

5  48 

1  5  15 

5  43 

5  42 

5  40 

5  :tH  r>  :n\ 

5  a5 

5  'SS     5  31 

5  -29  5  27 

23 

21  S 

27 

6  05 

6  01 

5  58 

5  55 

5  52 

1  5  48 

5  46 

5  15 

5  43 

5  41   5  39 

5  37 

5  35  5  31 

5  32  5  30 

23 

03  S 

Jan.  1 

6  08 

6  05 

6  01 

5  57 

5  53 

■  5  50 

5  49 

5  48 

5  Mi 

5  44  5  42 

1 

5  40 

5  3.S  i  5  37 

5  35  ]  5  33 

1 

492 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


1 

Xorth  I  Attitude, 

Declina- 
tion. 

Approx. 

date. 

-- 

- 





o 

/ 

21° 

22° 
h.  m. 

23P 
A.  m. 

240 

25° 
h.  m. 

26° 
A.  m. 

27° 
h.  m. 

•28° 

•29° 
h.  m. 

30° 
A.  fit. 

31° 

82°  1    33° 

34° 
A.  m. 

3-V= 

A.  fM. 

36° 

h.  m. 

A.  m. 

h.  m. 

Ji.m. 

h.tn.  p  A.  m. 

k.  vt. 

•    28 

05  S 

Jan.     1 

6  37 

6  39 

6  41 

648 

6  45 

6  47 

6  49 

6  51 

6  54 

656 

6  58 

7  01 

703 

7  05 

7  08 

7  10 

22 

37 

6 

6  38 

6  40 

6  42 

644 

6  46 

6  48 

6  50 

6  52 

6  5b 

6  57 

6  59 

7  01 

704 

7  06 

7  08 

7  11 

21 

58 

11 

6  39 

6  41 

6  43 

6  46 

6  47 

6  49 

6  61 

668 

6  55 

6  67 

6  59 

7  01 

7  04 

7  06 

708 

7  11 

21 

08 

16 

6  40 

6  41 

6  43 

6  46 

6  47 

6  49 

6  60 

6  62 

6  64 

6  56 

6  58 

700 

708 

7  05 

I  07 

7  09 

20 

07 

21 

6  39 

6  41 

6  43 

644 

6  46 

6  48 

6  49 

6  61 

6  53 

656 

6  67 

6  69 

7  01 

7  03 

7  05 

7  07 

18 

58 

26 

6  38 

6  40 

6  42 

6  43 

6  45 

6  46 

648 

660 

6  62 

653 

6  56 

6  67 

669 

7  01 

7  02 

7  04 

17 

39  S 

31 

6  87 

6  38 

6  40 

6  41 

648 

6  44 

6  46 

6  48 

6  49 

6  61 

662 

6  64 

666 

668 

7  00 

7  oe 

16 

13  S 

Feb.     5 

6  85 

6  86 

6  38 

6  89 

6  41 

6  42 

648 

6  46 

6  46 

6  48 

6  49 

6  61 

662 

664 

656 

6  57 

14 

40 

10 

6  88 

6  84 

6  36 

6  86 

6  88 

6  39 

6  40 

6  41 

6  42 

6  43 

6  44 

646 

648 

6  49 

660 

6  62 

13 

01 

16 

630 

6  81 

6  32 

6  83 

6  84 

6  85 

6  86 

6  87 

638 

6  40 

6  41 

642 

643 

644 

645 

6  46  ' 

11 

16 

20 

6  27 

6  28 

629 

6  80 

6  31 

6  82 

688 

6  84 

6  86 

6  86 

6  87 

688 

6  89 

6  40 

6  41 

6  42 

9 

28  S 

26 

623 

6  24 

624 

6  26 

6  26 

6-27 

6  28 

628 

6  29 

6  80 

6  81 

6  82 

6  83 

684 

6  35 

6  36 

7 

30  S 

Mar.    2 

6  19 

620 

620 

6  21 

622 

6  22 

623 

628 

6  24 

6  25 

6  25 

6  26 

6  26 

6  27 

6  28 

6  29 

5 

34 

7 

6  15 

6  16 

6  16 

6  16 

6  17 

6  17 

6  18 

6  18 

6  18 

6  19 

6  19 

6  20 

620 

6  20 

6  21 

6  21 

3 

37 

12 

6  11 

6  11 

6  11 

6  12 

6  12 

6  12 

6  12 

6  18 

6  18 

6  13 

6  IS 

6  14 

6  14 

6  14 

6  14 

6  14 

1 

89  S 

17 

606 

6  06 

606 

607 

607 

6  07 

607 

607 

6  07 

607 

6G7 

607 

6  07 

607 

6  07 

6  07 

0 

20  N 

22 

602 

602 

602 

6  02 

6  01 

6  01 

6  01 

6  01 

6  01 

6  01 

601 

6  01 

6  00 

600 

6  00 

6  00 

2 

18  N 

27 

5  57 

6  57 

5  57 

6  67 

5  66 

5  66 

6  66 

6  66 

6» 

666 

665 

6  54 

664 

5  58 

5  58 

5  62 

4 

16  N 

Apr.     1 

553 

6  52 

6  62 

6  62 

6  61 

6  61 

660 

660 

6  49 

5  49 

6  48 

648 

6  47 

6  46 

6  46 

5  45 

6 

09 

6 

5  48 

5  48 

6  47 

6  47 

646 

6  46 

6  46 

644 

644 

643 

6  42 

642 

6  41 

6  4U 

,  539 

5  » 

8 

02 

11 

5  44 

548 

6  42 

6  42 

6  41 

640 

6  40 

5  89 

688 

587 

686 

686 

684 

583 

632 

6  81 

9 

51 

16 

5  40 

6  89 

688 

6  87 

686 

636 

6  34 

634 

682 

6  81 

630 

629 

628 

527 

626 

6  24 

11 

35 

21 

6  86 

635 

5  84 

6  83 

6  32 

5  81 

6  80 

528 

627 

626 

525 

624 

622 

5  21 

5  -20 

6  Ih 

18 

15  N 

26 

5  32 

6  31 

6  80 

5  29 

628 

6  26 

626 

624 

6  22  1  6  21 

620 

6  18 

5  17 

5  15 

5  13 

5  12 

!    14 

50  N 

May    1 

529 

6  28 

5  26 

6  26 

6  24 

6  22 

6  21 

620 

6  18 

6  16  . 

6  16 

5  18 

6  12 

5  10 

5  08 

5  06 

'    16 

19 

6 

626 

6  25 

623 

5  22 

620 

6  19 

6  17 

6  16 

6  14 

6  12 

6  11 

509 

607 

5a5 

6  03 

5  01 

17 

42 

11 

6  24 

6  22 

6  '20 

6  19 

5  17 

6  16 

5  14 

6  12 

6  10 

608 

607 

506 

603 

6  01 

458 

4  56 

18 

55 

16 

6  21 

6  20 

6  18 

6  16 

6  16 

5  13 

6  11 

609 

607 

506 

508 

5  01 

469 

4  67 

4  55 

.  452 

1    1» 

58 

21 

5  20 

5  18 

6  16 

6  14 

5  12 

6  10 

609 

5  07 

506 

5  02 

500 

468 

466 

4  64 

4  51 

4  49 

21 

00 

26 

6  19 

6  17 

6  15 

6  18 

5  11 

5  09 

607 

6  06 

602 

5  00 

4  58 

466 

454 

4  61 

4  49 

4  4ti 

21 

48  N 

81 

6  18 

6  16 

6  14 

6  12 

6  10 

608 

606 

6  08 

6  01 

4  69 

4  66 

464 

462 

4  49 

4  46 

4  44 

22 

28  N 

June    6 

6  17 

6  16 

6  18 

6  11 

609 

507 

6  06 

5  02 

600 

468 

466 

468 

460 

4  48 

4  45 

4  43  < 

22 

57 

10 

5  17 

5  15 

6  18 

6  11 

6  09 

6  07 

6  04 

6  02 

600 

4  68 

4  56 

4  58 

460 

4  47 

4  45 

4  42 

23 

17 

16 

6  18 

6  16 

6  18 

6  12 

6  09 

5  07 

&a5 

602 

600 

4  58 

4  66 

4  68 

460 

4  47 

4  45 

4  42 

i    '-» 

26 

20 

5  19 

6  17 

6  14 

5  13 

6  10 

6  08 

606 

608 

5  01 

4  68 

4  66 

4  64 

4  61 

4  48 

4  46 

4  43 

'    23 

•25 

25 

5  20 

6  18 

6  15 

6  14 

5  11 

5  09 

5  07 

6  05 

602 

6  00 

4  67 

466 

4  62 

4  49 

4  46 

4  43 

23 

14  N 

80 

5  21 

5  19 

5  17 

6  15 

5  18 

5  11 

6  08 

606 

604 

6  01 

4  69 

4  66 

464 

4  51 

4  49 

4  46 

22 

52  N 

July    5 

5  23 

6  21 

5  19 

5  17 

5  15 

6  12 

5  10 

608 

606 

5  08     5  01 

469 

466 

4  58 

4  51 

4  48 

22 

21 

10 

5  26 

6  23 

5  21 

6  19 

6  17 

6  15 

6  12 

6  10 

608 

606  1  60S 

6  01 

469 

4  56 

4  54 

4  51 

21 

40 

16 

527 

5  25 

5  23 

6  21 

5  19 

5  17 

5  15 

6  18 

6  11 

606 

606 

604 

6  01 

4  59 

4  57 

4  54 

20 

50 

20 

6  29 

527 

5  25 

6-23 

5  21 

6  19 

6  17 

5  16 

6  18 

5  11 

5  09 

607 

605 

5  02 

500 

4  58 

19 

60 

25 

6  31 

5  29 

5  27 

5  26 

628 

522 

620 

5  18 

6  16 

5  14 

5  12 

6  10 

508 

606 

504 

5  02 

18 

43  N 

30 

6  38 

6  31 

629 

6  28 

6  26 

5  24 

6  28 

6  21 

6  19 

5  17 

5  16 

5  18 

5  11 

6  09 

507 

5  06 

17 

28  N 

Aug.    4 

6  34 

6  33 

6  32 

680 

6  28 

5  27 

5  26 

6  24 

6  22 

5  20 

6  18 

5  17 

6  15 

5  13 

5  11 

5  10 

16 

06 

9 

6  36 

636 

5  84 

6  82 

6  81 

6  29 

6  28 

626 

626 

5  28 

5  22 

620 

6  18 

5  17 

5  15 

5  13 

14 

37 

14 

6  38 

6  37 

636 

5  84 

6  33 

6  82 

630 

5  29 

6  28 

626 

5  26 

628 

622 

5  20 

6  19 

5  17 

18 

03 

19 

5  40 

6  88 

5  37 

5  86 

636 

6  34 

683 

682 

6  80 

5  29 

5  28 

626 

6  25 

6  24 

623 

5  21 

■    11 

23 

24 

5  41 

5  40 

5  39 

5  38 

6  37 

686 

6  86 

5  84 

6  38 

5  32 

5  81 

680 

629 

5  28 

5  27 

5  26 

9 

89  N 

29 

5  42 

5  42 

5  41 

5  40 

689 

6  38 

5  88 

6  37 

686 

6  85 

6  84 

6  88 

5  82 

531 

5  30 

5  80 

7 

51  N 

Sept.    8 

644 

6  43 

6  42 

6  42 

6  41 

5  40 

6  40 

5  89 

6  38 

688 

687 

686 

686 

6  34 

6  33 

5  32 

6 

00 

8 

5  45 

5  45 

5  44 

5  44 

5  43 

6  42 

6  42 

6  42 

6  41 

5  40 

540 

689 

689 

638 

5  88 

5  37 

4 

07 

13 

6  46 

6  46 

6  46 

5  45 

5  45 

5  44 

5  44 

5  44 

5  48 

6  48 

5  43 

542 

6  42 

642 

6  41 

5  41 

2 

11 

18 

5  47 

5  47 

5  47 

5  47 

6  47 

5  46 

5  46 

5  46 

6  46 

5  46 

5  46 

546 

6  46 

545 

645 

5  45 

0 

15  N 

*23 

6  49 

5  49 

5  49 

5  49 

5  49 

6  48 

5  49 

5  49 

5  49 

6  48 

5  48 

6.48 

648 

6  49 

6  49 

5  49 

'      1 

42  S 

28 

5  50 

5  50 

6  60 

5  50 

6  60 

5  61 

5  51 

5  61 

6  61 

6  51 

6  51 

662 

662 

552 

6  52 

5  53 

3 

39  S 

Oct.     3 

5  51 

5  52 

6  52 

5  52 

5  62 

5  53 

5  53 

5  54 

5  64 

5  64 

5  65 

656 

666 

666 

6  56 

5  57 

5 

35 

8 

5  53 

5  53 

5  54 

5  64 

5  55 

5  55 

5  56 

5  66 

6  67 

5  67 

568 

5  58 

669 

600 

6  00 

6  01 

7 

28 

13 

5  54 

5  55 

5  56 

6  56 

5  57 

5  58 

5  58 

6  69 

6  00 

600 

6  01 

602 

6  OS 

604 

6  04 

6  05 

9 

20 

18 

6  56 

5  57 

5  58 

6  59 

6  00 

6  00 

6  01 

602 

6  08 

604 

605 

6  06 

6  07 

606 

6  06 

6  10 

11 

08 

23 

5  58 

5  59 

6  00 

6  01 

6  02 

6  03 

6  04 

6  05 

6  06 

607 

608 

6  09 

6  10 

6  12 

6  U 

6  14 

12 

51  S 

28 

6  01 

6  02 

6  03 

6  04 

6  05 

6  06 

6  07 

6  08 

6  10 

6  11 

6  12 

6  18 

6  16 

6  16 

6  IS 

6  19 

14 

30  S 

Nov.    2 

6  03 

6  W 

6  06 

6  07 

6  08 

609 

6  10 

6  12 

6  18 

6  16 

6  16 

6  17 

6  19 

6  21 

6  22 

6  24 

16 

0:3 

7 

6  06 

6  07 

6  08 

6  lU 

6  11 

6  13 

6  14 

6  15 

6  17 

6  18 

620 

622 

6  28 

625 

6  27 

6  29 

.    17 

29 

12 

609 

6  10 

6  11 

6  13 

6  14 

6  16 

6  18 

6  19 

6  21 

622 

624 

6  26 

6  28 

6  80 

6  32 

6  34 

18 

48 

17 

6  12 

6  13 

6  15 

6  16 

6  18 

6  '20 

6  21 

6  28 

6  25 

627 

629 

6  30 

6  32 

685 

6  37 

6  39 

19 

58 

22 

6  15 

6  16 

6  18 

6  20 

6  '22 

6  23 

6  25 

6  27 

6  29 

6  81 

6  88 

6  35 

6  87 

689 

6  42 

6  44 

20 

59  S 

27 

6  18 

6  20 

6  22 

6  23 

6  25 

6  '27 

6  29 

6  31 

6  33 

6  86 

687 

6  39 

6  42 

644 

6  46 

6  49 

^1 

51  S 

Dec.     2 

6  21 

6  23 

6  25 

6  27 

6  29 

6  31 

6  83 

6  35 

6  37 

6  89 

6  41 

6  48 

6  46 

6  46 

6  51 

6  53 

:    22 

32 

7 

6  24 

6  26 

6  28 

6  80 

6  32 

6  34 

636 

6  38 

6  41 

6  43 

6  46 

6  47 

6  50 

6  52 

6  55 

6  57 

23 

02 

12 

6  28 

6  29 

6  31 

6  33 

6  86 

6  38 

6  40 

6  42 

6  44 

6  46 

6  49 

6  51 

6  64 

6  56 

6  59 

7  01 

23 

20 

17 

6  30 

6  32 

6  34 

6  86 

6  38 

6  41 

6  48 

6  46 

6  47 

6  60 

6ft2 

6  >4 

6  57 

669 

7  02 

704 

23 

27 

22 

6  88 

6  35 

6  37 

6  39 

6  40 

648 

6  45 

6  48 

6  50 

6  62 

666 

6  57 

7  00 

7  02 

7  05 

707 

,    23 

22  S 

27 

6  35 

6  37 

6  39 

6  41 

6  43 

6  46 

6  48 

6  50 

6  62 

6  64 

6  57 

6  59 

7  02 

704 

7  07 

7  09 

23 

05  S 

Jan.     1 

6  37 

6  39 

6  41 

6  43 

645 

6  47 

6  49 

6  51 

6  54 

656 

668 

7  01 

708 

705 

7  08 

7  10 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 
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Auprox. 
date. 

Xarth  IxitUude. 

1 

Declina- 
tion. 

1 

o 

t 

21° 

22° 

289 

24° 
h.  m. 

25° 
h.  in. 

26° 

27° 

28° 

29° 

30° 
h.  m. 

31° 
ft.  m. 

32° 
/*.  m. 

33° 

34° 

35"=   36° 
h.  in.    h.  m. 

A.  m. 

h.  in. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

/i.  m. 

h.  m. 

h.  m. 

1X3 

03  S 

Jan.  1 

5  31 

5  29 

6  27 

5  25 

5  23 

5  21 

5  19 

5  17 

6  14 

5  12 

5  10 

5  08 

5  05 

5  03 

5  00  4  57 

22 

34 

6 

5  34 

5  32 

5  30 

5  28 

5  26 

5  24 

5  22 

5  20 

6  18 

5  16 

5  14 

5  12 

5  09 

5  07 

5  04  5  01 

21 

53 

11 

5  38 

5  36 

5  '^i 

5  32 

5  30 

5  28 

5  26 

5  24 

5  22 

5  20 

5  18 

5  16 

5  18 

5  11 

5  09  5  06 

21 

02 

16 

5  41 

5  39 

5  37 

5  36 

5  34 

5  32 

5  30 

5  28 

5  26 

5  24 

5  22 

5  20 

6  18 

5  16 

5  VA-    5  11 

20 

01 

21 

5  44 

5  43 

5  41 

5  39 

5  37 

5  36 

5  35 

6  32 

5  30 

5  28 

5  26 

5  25 

5  22 

5  20 

5  18  5  16  , 

18 

50 

26 

6  48 

5  46 

544 

5  43 

5  41 

5  40 

5  38 

5  36 

5  34 

5  33 

5  31 

5  29 

5  27 

5  25 

5  23  5  21 

17 

81  S 

30 

5  51 

5  49 

5  48 

5  46 

5  45 

6  48 

6  42 

5  40 

5  39 

5  37 

5  36 

5  34 

5  82 

5  30 

5  28  5  26  1 

16 

01  S 

Feb.  6 

5  54 

5  62 

5  51 

5  50 

5  48 

5  47 

5  46 

5  44 

5  43 

5  41 

5  40 

6  38 

6  37 

5  85 

5  33 

5  31 

14 

30 

10 

5  56 

5  55 

5  54 

6  53 

5  52 

550 

6  49 

5  48 

6  47 

5  46. 

5  44 

5  43 

5  4^ 

5  40 

6  39 

5  37 

12 

51 

15 

5  59 

6  58 

5  57 

6  56 

5  55 

5  64 

5  53 

5  52 

6  51 

5  50 

5  48 

5  47 

5  46 

5  46 

5  43 

5  42 

,  11 

06 

20 

6  01 

6  00 

6  00 

6  59 

5  58 

5  57 

5  56 

5  55 

5  54 

5  53 

5  52 

5  51 

5  60 

6  49 

6  48 

5  47 

1   9 

16  S 

25 

6  03 

6  02 

6  02 

6  01 

6  01 

6  00 

5  59 

6  68 

5  5.S 

5  57 

5  56 

5  55 

5  64 

5  54 

6  53. 

5  52 

7 

18  S 

Mar.  2 

605 

6  Ob 

6  04 

6  04 

6  03 

6  03 

6  02 

6  01 

6  01 

6  00 

6  00 

5  59 

5  58 

5  58 

5  67 

5  56 

'   5 

23 

7 

6  07 

6  07 

6  07 

606 

6  06 

6  05 

6  04 

6  04 

6  01 

6  03 

6  03 

6  03 

6  02 

6  02 

6  02 

6  01 

3 

25 

12 

609 

6  09 

6  09 

6  08 

6  08 

6  08 

6  08 

6  07 

6  07 

6  07 

6  07 

6  06 

6  06 

6  06 

6  06 

6  06 

1 

27  S 

17 

6  11 

6  11 

6  11 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

G  10 

6  10 

6  10 

6  10 

6  10 

6  10 

0 

32  N 

22 

6  12 

6  12 

6  12 

6  12 

6  13 

6  13 

6  13 

6  13 

6  13 

6  13 

6  13 

6  14 

6  14 

6  14 

6  14 

6  14 

2 

30  N 

27 

6  14 

6  14 

6  14 

6  14 

6  15 

6  15 

6  15 

6  !♦; 

6  16 

6  16 

6  16 

6  17 

6  17 

6  18 

6  18 

6  18 

4 

26  N 

Apr.  1 

6  15 

6  16 

6  16 

6  16 

6  17 

6  17 

6  18 

6  18 

6  19 

6  19 

6  20 

6  20 

6  21 

6  21 

6  22 

(5  22 

6 

21 

6 

6  17 

6  17 

0  18 

6  18 

6  19 

6  20 

6  20 

6  21 

6  22 

6  22 

6  23 

6  24 

6  24 

6  25 

6  26 

6  27 

8 

13 

11 

6  IS 

6  19 

6  20 

6  20 

6  21 

6  22 

6  28 

6  24 

6  24 

6  25 

()  26 

6  27 

6  28 

6  29 

6  30 

6  31 

10 

01 

16 

6  20 

6  21 

6  22 

6  22 

6  23 

6  2-1 

6  25 

6  26 

6  27 

6  28 

6  29 

6  30 

6  31 

6  33 

6  84 

6  35 

11 

46 

21 

6  21 

6  22 

6  24 

6  24 

6  26 

6  27 

6  28 

6  29 

6  30 

6  31 

0  32 

6  34 

6  35 

6  86- 

6  38 

6  39  1 

13 

25  N 

26 

6  23 

6-24 

6  26 

6  27 

6  2M 

6  29 

6  SO 

6  32 

6  33 

6  34 

6  36 

6  37 

6  39 

6  40 

6  42 

(>  43 

14 

59  N 

May  1 

6  25 

6  26 

6  28 

6  29 

6  30 

6  32 

6  33 

6  85 

6  36 

6  38 

6  39 

6  41 

6  43 

6  44 

6  46 

6  48 

16 

27 

6 

6  27 

6  28 

6  80 

6  31 

6  'S3 

6  84 

6  36 

6  38 

6  39 

6  41 

6  43 

6  44 

6  46 

6  48 

6  50 

6  52 

17 

48 

11 

6  29 

6  31 

6  32 

6  34 

6  36 

6  37 

6  39 

6  41 

6  42 

6  44 

6  46 

6  48 

6  50 

6  52 

6  64 

6  56 

19 

02 

16 

6  31 

6  33 

6  35 

6  36 

6  38 

6  40 

6  42 

6  44 

6  46 

6  47 

6  49 

6  51 

6  64 

6  56 

6  58 

7  00 

20 

04 

21 

6  33 

6  35 

6  37 

6  89 

6  41 

6  42 

6  44 

6  46 

6  48 

6  50 

6  53 

6  55 

6  57 

6  59 

7  02 

7  04 

21 

05 

26 

6  36 

6  37 

6  39 

6  41 

6  43 

6  45 

6  47 

6  49 

6  51 

6  64 

6  5(J 

6  58 

7  00 

7  03 

7  05 

7  08 

1  '^^ 

53  y 

31 

6  'SS 

6  40 

6  42 

6  43 

6  46 

6  48 

6  50 

6  52 

6  54 

6  56 

(W>8 

7  01 

7  03 

7  0(i 

7  09 

7  11 

22 

31  N 

June  5 

6  40 

6  42 

6  44 

6  46 

6  48 

6  50 

6  62 

6  54 

6  56 

6  59 

7  01 

r  (M 

7  07 

709 

7  11 

7  14 

1  23 

00 

10 

6  41 

6  43 

6  45 

6  48 

6  50 

6  52 

6  64 

6  56 

6  59 

7  01 

7  03 

7  06 

7  09 

7  11 

7  14 

7  17 

'  '£i 

18 

15 

6  43 

6  45 

6  47 

6  49 

6  52 

6  64 

6  56, 

6  68 

7  00 

7  03 

7  Ob 

7  08 

7  10 

7  13 

7  16 

7  19 

23 

26 

20 

6  44 

6  46 

6  48 

6  50 

6  53 

6  65 

6  57* 

6  59 

7  02 

7  04 

7  07 

7  09 

7  12 

7  15 

7  17 

7  21 

:  23 

24 

25 

6  45 

6  47 

6  49 

6  51 

6  54 

6  56 

6  58 

7  00 

7  03 

7  05 

7  08 

7  10 

7  13 

7  16 

7  18 

7  21 

23 

12  N 

30 

6  46 

6  48 

6  50 

6  52 

6  64 

6  56 

6  68 

7  01 

7  03 

7  05 

7  08 

7  10 

7  13 

7  16 

7  18 

7  21 

22 

50  N 

July  5 

6  46 

6  48 

6  50 

6  52 

6  54 

6  56 

6  58 

7  01 

7  03 

7  05 

7  08 

7  10 

7  12 

7  15 

7  18 

7  21 

22 

17 

10 

6  46 

6  47 

6  49 

6  51 

6  53 

6  55 

6  57 

7  00 

7  02 

704 

7  07 

7  09 

7  12 

7  14 

7  17 

7  19 

21 

35 

15 

6  45 

6  47 

6  48 

6  50 

6  52 

6  64 

6  56 

6  59 

7  01 

703 

7  05 

7  07 

7  10 

7  12 

7  15 

7  17 

20 

44 

20 

6  43 

6  45 

6  47 

6  49 

6  51 

6  52 

6  M 

6  67 

6  59 

7  01 

7  03 

7  05 

7  07 

7  10 

7  12 

7  14 

19 

44 

25 

6  42 

6  43 

6  45 

6  47 

6  49 

6  50 

6  52 

6  64 

6  56 

6  58 

7  00 

7  02 

7  04 

7  07 

7  09 

7  11 

i  1« 

36  N 

30 

6  40 

6  41 

6  43 

6  44 

6  46 

6  48 

6  49 

6  61 

6  53 

6  55 

6  57 

6  59 

7  01 

7  03 

7  05 

7  07 

17 

20  N 

Aug.  4 

6  37 

6  38 

6  40 

6  41 

6  43 

6  45 

6  46 

6  48 

6  49 

6  51 

0  53 

6  54 

6  56 

6  58 

7  00 

7  02 

i  l'> 

57 

9 

6  34 

6  35 

6  37 

6  :w 

6  40 

6  41 

6  42 

6  44 

6  45 

6  47 

6  48 

6  50 

6  52 

6  54 

6  65 

6  57 

1  H 

28 

14 

6  31 

6  32 

6  :33 

6  34 

6  36 

6  37 

6  38 

6  40 

6  41 

6  42 

6  44 

6  45 

6  47 

6  4« 

6  50 

6  51 

12 

53 

19 

6  27 

6  28 

6  29 

6  30 

6-31 

6  32 

6  ai 

6  85 

6  86 

6  37 

6  38 

6  40 

6  41 

6  42 

6  44 

6  45 

11 

13 

24 

6  23 

6  24 

6  25 

6  26 

6  27 

6  28 

6  29 

6  30 

6  81 

6  32 

6  33 

6  'M 

6  35 

6  3(i 

6  38 

6  39 

9 

29  N 

29 

6  19 

6  19 

6  20 

6  21 

6  22 

6  23 

6  24 

6  24 

6  25 

6  26 

6  27 

6  28 

()  29 

6  30 

6  31 

6  32 

1 

7 

40  N 

Sept.  3 

6  14 

6  15 

6  16 

6  16 

6  17 

6  18 

6  18 

6  19 

6  20 

6  20 

6  21 

6  22 

6  23 

6  24 

6  26 

! 

6  27 

5 

49 

8 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6  13 

6  13 

6  14 

6  14 

6  15 

6  15 

6  16 

6  17 

6  18 

6  19  , 

1   3 

55 

13 

6  05 

6  Oh 

6  06 

6  06 

6  0(5 

6  06 

6  07 

6  07 

6  08 

6  08 

6  08 

6  09 

6  09 

6  09 

6  10 

6  11 

2 

oa 

18 

6  00 

6  00 

6  00 

6  01 

6  01 

6  01 

6  01 

6  01 

6  02 

6  02 

6  02 

6  02 

(5  02 

6  02 

6  03 

6  03 

1   0 

03  N 

23 

5  56 

5  56 

5  So 

5  55 

5  55 

5  56 

5  55 

6  55 

5  55 

5  56 

5  56 

5  56 

5  56 

5  56 

5  56 

5  5t) 

1 

M  S 

28 

6  51 

5  51 

5  50 

5  50 

5  50 

6  50 

5  50 

5  50 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  48 

5  48 

3 

51  S 

Oct.   3 

5  16 

5  46 

5  46 

5  45 

5  45 

5  45 

5  44 

5  4-1 

5  44 

5  43 

5  43 

5  43 

5  42 

5  42 

5  41 

5  41 

5 

46 

8 

5  42 

5  41 

5  41 

5  40 

5  40 

5  39 

5  39 

5  38 

5  38 

6  37 

5  37 

5  36 

5  36 

5  35 

5  34 

5  84 

40 

13 

6  38 

5  37 

5  36 

5  36 

5  35 

5  34 

5  34 

5  3:i 

5  32 

5  32 

5  31 

5  30 

5  29 

5  29 

5  28 

5  27 

<   9 

31 

18 

5  34 

5  33 

5  32 

5  31 

5  30 

5  30 

6  29 

6  28 

5  27 

5  26 

5  25 

5  24 

5  23 

5  22 

5  21 

5  20 

1 

1  11 

18 

23 

5  30 

5  29 

5  28 

6  27 

5  26 

5  25 

5  24 

5  23 

6  22 

5  21 

5  20 

5  19 

5  18 

5  17 

5  16 

5  14 

13 

02  S 

28 

5  27 

5  26 

5  25 

5  24 

5  22 

5  21 

5  20 

5  19 

5  18 

5  17 

5  15 

5  14 

5  13 

5  11 

5  10 

5  09 

!  14 

40S 

Nov.  2 

5  24 

5  23 

5  22 

5  20 

5  19 

5  18 

5  16 

5  15 

5  14 

5  12 

5  10 

5  10 

5  08 

5  06 

5  05 

5  03 

■    16 

12 

7 

5  22 

5  20 

5  19 

5  18 

5  16 

5  15 

5  13 

6  12 

5  10 

5  09 

5  07 

5  06 

5  04 

5  02 

5  01 

4  .59 

17 

38 

12 

5  20 

5  18 

5  17 

5  16 

5  14 

5  12 

6  11 

5  09 

6  07 

5  06 

5  04 

5  02 

5  00 

1  59 

4  57 

4  55 

IS 

56 

17 

5  19 

:>  17 

5  15 

5  14 

6  12 

5  10 

5  09 

5  07 

5  05 

5  03 

5  01 

5  00 

4  58 

4  56 

4  .5^1 

4  52 

20 

05 

22 

6  IH 

5  16 

5  14 

5  13 

5  10 

5  09 

6  08 

6  06 

5  04 

5  02 

4  59 

4  58 

4  56 

4  53 

4  51 

4  49  ; 

21 

(J5  S 

27 

5  18 

5  16 

5  14 

5  12 

5  10 

5  09 

5  07 

5  a5 

6  03 

5  01 

4  58 

4  66 

4  54 

4  52 

4  50 

4  47  j 

21 

55  8 

Dec.  2 

5  18 

5  16 

5  14 

5  13 

5  11 

5  09 

5  07 

5  05 

5  02 

5  00 

4  58 

4  56 

4  riS 

4  51 

4  49 

4  46 

22 

35 

7 

5  19 

5  17 

5  15 

5  14 

5  11 

,    6  09 

5  08 

5  05 

5  03 

5  00 

4  58 

4  b^^ 

4  53 

4  51 

4  49 

4  46 ; 

23 

04 

12 

5  21 

5  19 

5  17 

5  15 

5  13 

'  5  10 

6  08 

5  06 

5  04 

5  02 

4  59 

4  57 

4  .54 

4  52 

4  50 

4  47 

23 

21 

17 

5  23 

5  21 

5  19 

5  17 

5  14 

6  12 

5  10 

5  08 

5  06 

5  03 

5  01 

4  59 

■1  b6 

4  51 

4  51 

4  48 

23 

27 

22 

5  25 

5  2:^ 

5  21 

5  19 

5  17 

5  15 

5  13 

5  10 

5  08 

5  06 

5  03 

5  01 

1  58 

4  5<; 

4  53 

4  51 

23 

21  S 

27 

5  28 

5  26 

5  24 

5  22 

5  20 

5  18 

5  16 

5  13 

5  11 

5  09 

6  06 

5  04 

5  01 

4  59 

4  5<J 

1  ,>1  ' 

1  '^ 

03  S 

Jan.  1 

5  31 

5  29 

5  27 

5  25 

5  23 

5  21 

5  19 

5  17 

5  14 

5  12 

5  10 

5  08 

5  05 

5  03 

5  00 

4  57, 

494 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


Declina- 
tion. 


7 
6 
4 
2 


28  a*!  s 

22  37 

21  58 

21  08 

20  07 

18  58 

17  39  S 

16  13  S 

14  10 

13  01 

11  16 

9  28  S 

7  80  S 

5  84 

3  37 

1  39  S 
0  20  N 

2  18  N 

4  15  N 

6  09 

8  02 

9  51 
11  35 

13  15  N 

14  60  N 

16  19 

17  42 

18  65 

19  58 

21  00 

21  48  N 

22  28  N 

22  57 

23  17 
23  26 
23  25 
28  14  N 

22  62  N 

22  21 

21  40 

20  50 
19  50 
18  43  N 

17  28  N 

16  06 

14  37 

13  03 

11  23 

9  89  N 


51  N 

00 
07 
11 

0  15  N 

1  42  3 


8  39  S 
5  35 

7  28 

9  20 

11  08 

12  51  S 

14  30  8 

16  03 

17  29 

15  48 

19  58 

20  59  S 

21  51  S 

22  32 

23  02 
23  20 
23  27 
23  22  S 

23  05  S 


Jan. 


Oct. 


North  Latitude. 


37 


TO 


Nov,  2 


Dec. 


Jan. 


h,  m.     h.  m. 


7  13 


6  59 
6  54 
6  48 
6  43 
6  87 


4  56 

5  00 


5  30 

6  35 
5  39 
5  44 

5  48 
5  53 

5  57 

6  02 
6  07 
6  12 
6  16 
6  21 

6  27 
6  32 
6  38 
6  43 
6  48 
6  53 


7  13   7  16 


39° 


m. 
19 
19 
19 
17 
14 
11 
OS 


7  03 
6  58 
6  52 
6  46 
6  40 

6  32 
6  24 
6  16 
6  09 
6  01 

5  63 

6  45 
5  37 
5  29 
5  22 
5  15 
5  08 

5  01 
4  55 
4  50 


4 
4 
4 

4 

4 

4 
4 
4 
4 
4 


46 

42 

:is 

34 
33 

:« 

34 
37 


4  39 
4  42 
4  45 
4  49 
4  53 
4  57 


5 
5 
5 
5 
5 
5 


01 
06 
11 
15 
20 
25 


5  29 
5  84 
538 
5  43 
5  47 
5  52 

5  57 

6  02 
6  07 
6  12 
6  17 
6  22 

6  28 
6  32 
6  38 
6  14 
6  50 

6  55 

7  00 
7  05 
7  10 
7  13 
7  16 
7  18 

7  19 


40° 

41° 
h.  in. 

4-2° 

43° 

44° 

45° 
h.  tn. 

46° 

47° 

48° 

49° 
h.  m. 

50° 
h.  m. 

51° 

5-2^ 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

h.m. 

h.  m. 

h.m. 

h.  m. 

h.  m. 

7  "22 

7  25 

7  28 

7  31 

7  35 

7  39 

7  42 

7  46 

7  50 

7  54 

7  69 

8  03 

8  (^ 

7  22 

7  25 

7  28 

7  31 

7  34 

7  38 

7  41 

7  45 

7  49 

7  53 

758 

8  02 

8  07  , 

7  21 

7  24 

7  27 

7  30 

7  33 

7  37 

7  40 

7  44 

7  47 

7  51 

7  65 

8  00 

8  W  ' 

7  20 

7  23 

7  26 

7  29 

7  32 

7  85 

7  38 

7  41 

7  45 

7  49 

753 

7  57 

8  01 

7  17 

7  19 

7  22 

7  25 

7  28 

7  31 

7  34 

7  38 

7  41 

7  45 

7  49 

7  53 

7  57 

7  14 

7  16 

7  19 

7  22 

7  24 

7  27 

7  31 

7  84 

7  87 

7  40 

7  43 

7  46 

7  80! 

7  10 

7  12 

7  15 

7  17 

7  19 

7  22 

7  25 

7  28 

7  31 

733 

7  37 

7  40 

7  43 

1 

7  05 

7  07 

7  09 

7  11 

7  13 

7  16 

7  19 

7  21 

7  24 

7  26 

7  29 

7  32 

7  35 

7  00 

7  01 

7  03 

7  05 

7  07 

7  09 

7  12 

7  14 

7  16 

7  18 

7  21 

7  24 

7  27 

6  54 

6  56 

6  58 

6  59 

7  01 

7  02 

7  04 

7  06 

7  08 

7  10  '  7  12 

7  14 

7  16 

6  47 

6  48 

,  6  49 

6  51 

6  52 

6  64 

6  56 

6  68 

'  6  69 

7  01   7  03 

7  05 

7  07 

6  41 

6  42 

6  43 

6  44 

6  45 

6  46 

6  47 

6  49 

650 

6  51  6  58 

6  55 

6  56  ! 

6  33 

6  34 

6  35 

6  36 

6  37 

6  38 

6  39 

6  40 

'  6  40 

6  42  i  6  43 

6  44 

,  6  45 

6  26 

6  25 

6  26 

6  27 

6  27 

6  28 

6  28 

6  29 

6  80 

6  81  6  32 

6  33 

634  , 

6  17 

6  17 

6  17 

6  18 

6  18 

6  19 

6  20 

6  20 

6  21 

6  21  6  22 

6  22 

6  22 

6  09 

6  09 

6  09 

6  09 

6  09 

6  09 

:  609 

6  10 

6  10 

6  10  6  11 

6  11 

6  11 

6  01 

6  OO 

6  00 

6  00 

6  00 

6  00 

6  00 

'  600 

'  6  00 

6  00  6  00 

6  00 

5  59 

6  53 

5  52 

5  62 

5  51 

5  51 

5  50 

5  50 

550 

560 

5  49  5  49 

5  48 

5  48 

5  45 

5  45 

6  44 

6  43 

6  43 

5  42 

5  41 

5  40 

5  40 

6  39  5  88 

5  37 

5  36 

5  37 

6  86 

5  35 

6  31 

5  33 

5  32 

5  31 

5  31 

5  30 

6  28  5  27 

5  26 

5  24 

6  29 

5  27 

5  26 

5  25 

5  24 

5  -23 

5  21 

6  20 

5  19 

5  18  5  16 

5  15 

5  13 

5  2-2 

6  21 

6  19 

5  18 

5  16 

5  15 

5  13 

5  12 

5  10 

508  506 

5  05 

5  03 

6  14 

5  12 

6  10 

5  09 

5  07 

5  04 

5  03 

5  01 

4  69 

4  57  4  55 

4  53 

4  50 

5  07 

5  05 

5  03 

6  01 

4  59 

4  57 

1  4  55 

4  53 

4  51 

4  49  1  4  46 

4  44 

4  41 

5  00 

4  58 

4  56 

4  54 

4  52 

4  49 

1 
4  47 

4  45 

4  43 

4  40  ;  4  87 

4  34 

.  4  31 

4  54 

4  52 

4  50 

4  47 

4  45 

4  42 

4  40 

4  37 

434 

432  429 

4  25 

4  22 

4  49 

4  46 

4  44 

4  41 

4  39 

4  3<) 

4  33 

4  30 

427 

4  23  4  20 

4  16 

4  12 

4  44 

4  41 

4  38 

4  3o 

4  32 

4  30 

4  27 

4  23 

4  20 

4  16  •  4  13 

4  10 

4  06 

4  40 

4  37 

4  81 

4  31 

4  28 

4  25 

4  21 

4  18 

4  14 

4  10  4  07 

4  03 

3  56 

4  36 

4  32 

4  29 

4  26 

4  23 

4  20 

4  17 

4  18 

4  09 

4  05  4  01 

3  56 

3  51 

4  33 

4  30 

4  26 

4  23 

4  19 

4  16 

'  4  12 

4  08 

4  04 

4  00  8  55 

3  51 

3  47 

4  31 

4  28 

4  24 

4  21 

4  17 

4  14 

4  10 

4  06 

4  01 

3  67 

852 

3  48 

3  43 

4  30 

4  2i\ 

4  23 

4  20 

4  16 

4  12 

4  08 

4  04 

8  59 

3  56 

350 

3  46 

3  40 

4  30 

4  26 

,4  23 

4  19 

4  15 

4  12  1  4  08 

4  03 

3  59 

3  54 

8  49 

3  45 

3  39 

4  30 

4  27 

4  23 

4  20 

4  16 

4  12 

4  08 

4  04 

3  59 

3  54 

3  49 

3  46 

3  m  . 

4  31 

4  27 

4  24 

4  20 

4  16 

4  13 

4  09 

4  01 

3  59 

8  56 

850 

3  44 

3  39 

4  33 

4  29 

4  26 

4  Z\ 

4  18 

4  15 

4  11 

4  06 

4  02 

3  57 

3  52 

3  47 

3  42 

4  36 

4  33 

4  30 

4  26 

4  -22 

4  19 

4  15 

4  10 

4  06 

4  02 

3  57 

3  52 

346 

4  39 

4  3(> 

4  33 

4  30 

4  26 

4  22 

4  19 

4  14 

4  10 

4  06 

4  01 

3  56 

3  51  , 

4  42 

4  39 

4  36 

4  33 

4  29 

4  26 

4  22 

4  18 

4  14 

4  10 

4  05 

4  01 

3  56 

4  46 

4  43 

4  40 

4  37 

4  31 

4  31 

4  27 

4  23 

4  19 

4  16 

4  11 

4  07 

'  4  (^ 

4  50 

4  4S 

4  45 

4  42 

4  39 

4  36 

4  83 

4  29 

4  25 

4  22 

4  18 

4  IS 

4  09 

4  55 

4  52 

4  50 

4  47 

4  44 

4  41 

4  38 

4  35 

432 

4  29 

4  -25 

4  2] 

4  16 

4  59 

4  56 

4  54 

4  51 

4  49 

4  46 

4  43 

4  40 

4  37 

4  34 

4  31 

4  27 

4  24 

5  04 

6  02 

5  00 

4  58 

4  55 

4  53 

4  51 

4  48 

4  45 

4  41 

4  38 

4  35 

4  32 

5  09 

5  07 

5  05 

5  03 

5  01 

4  59 

4  57 

4  51 

4  52 

4  48 

4  45 

4  43 

4  40 

5  14 

5  12 

5  10 

5  09 

5  07 

5  a5 

5  03 

5  01 

459 

466 

4  53 

4  50 

4  48 

5  18 

5  16 

5  15 

5  13 

5  12 

5  10 

6  08 

506 

5  04 

5  02 

6  00 

4  58 

456 

5  23 

5  -22 

5  21 

5  20 

5  18 

5  17 

5  15 

5  14 

6  12 

6  10 

5  06 

5  06 

5  04 

5  28 

5  27 

5  26 

6  26 

5  2-1 

6  28 

5  22 

r.  20 

6  18 

5  17 

5  16 

5  14 

5  13 

5  33 

5  32 

5  31 

5  31 

5  30 

6  29 

6  28 

5  27 

6  25 

6  24 

5-23 

5  22 

5  21 

5  37 

5  36 

5  36 

5  35 

5  34 

5  34 

5  :^3 

5  32 

5  32 

5  31 

5  29 

5  20 

5  •2^ 

5  42 

5  42 

6  42 

5  41 

5  41 

5  41 

6  40 

5  40 

6  40 

5  39  5  39 

5  38 

5  :i7 

5  47 

5  47 

5  47 

6  47 

5  47 

6  47 

5  47 

5  47 

5  47 

5  47  ;  5  47 

5  46 

5  45 

5  62 

5  52 

5  62 

5  53 

5  53 

6  53 

5.53 

5  53 

554 

5  54  1  6  58 

5  58 

5  M 

5  57 

5  57 

5  58 

5  5S 

5  59 

5  69 

6  00 

600 

6  00 

6  00  6  01 

6  01 

6  02 

6  02 

6  03 

6  03 

6  04 

6  05 

6  05 

6  06 

6  07 

6  08 

6  08  ,  6  09 

6  10 

6  10  1 

6  07 

6  08 

6  09 

6  10 

6  11 

6  12 

6  13 

6  14 

6  15 

6  15  6  16 

6  18 

6  19 

6  12 

6  12 

6  14 

6  15 

6  16 

6  18 

6  19 

6  20 

6  22 

6  -iS  6  25 

6  26 

6  27 

6  IS 

6  19 

6  21 

6  22 

6  24 

6  25 

6  27 

6  '28 

6  30 

6  31  6  33 

6  35 

6  37 

6  23 

6  25 

6  27 

6  28 

6  30 

6  32 

6  34 

6  36 

6  38 

6  39  6  41 

6  43 

6  46 

6  29 

6  31 

6  33 

6  '^n 

6  37 

6  89 

6  41 

6  43 

6  45 

6  47  6  49 

1 

6  52 

6  55 

6  31 

6  36 

6  :is 

6  40 

6  42 

6  45 

6  47 

6  50 

6  52 

6  55  6  51 

7  00 

7  03 

6  40 

6  42 

6  41 

6  47 

6  49 

6  52 

6  54 

6  57 

7  00 

7  02  7  05 

7  0« 

7  n 

6  46 

6  49 

6  51 

6  51 

6  57 

6  59 

7  02 

7  05 

7  08 

7  11  7  14  1 

7  18  1 

7  21 

6  52 

6  .55 

6  57 

7  00 

7  08 

7  mi 

7  09 

7  12 

7  16 

7  19  7  22  : 

7  26  ' 

7  Sii 

6  57 

7  00 

7  0:3 

7  06 

7  09 

7  12 

7  15 

7  19 

7  23 

7-26  7  29 

1 

7  84 

7  as 

7  02 

7  05 

7  OS 

7  11 

7  14 

7  17 

7  20 

7  24 

728 

7  32  7  86 

7  41 

7  44i 

7  07 

7  10 

7  13  1 

7  17 

7  20 

7  23 

7  27 

7  31 

7  35 

7  39  7  43 

7  48 

7  5(2! 

7  11 

.7  15 

7  IS  ' 

7  21 

7  25 

7  28 

7  32 

7  36 

7  40 

7  44  7  49 

7  58 

7  58  . 

7  15 

7  IS 

7  21 

7  2,5 

7  28 

7  32 

7  35 

7  40 

7  44 

7  48  1  7  53 

7  57 

8  « 

7  IS 

7  21 

7  24 

7  27 

7  31 

7  :i5 

7  38 

7  42 

7  47 

7  51  1  7  55 

8  00 

8  05 

7  20 

7  23 

7  26 

7  29 

7  33 

7  37 

7  40  ' 

7  44 

7  48 

7  52  7  56 

S  02  1 

K  07 

7  22 

7  25 

7  2S 

7  31 

7  35 

7  39 

7  42 

7  46 

7  .W 

7  54 

7  69 

8  03  ■ 

8  o^| 

1 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 
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North  Latitude. 

Declina- 
tion. 

Approx. 
date. 

1 

37° 

38° 

39° 

40° 

41° 

42° 

43° 

44° 

45° 

46° 
h.  m. 

47° 
h,  in. 

48° 

49° 
h.  m. 

50° 

51° 

52° 

o 

t 

A.  m. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

k.  m. 

k.  m. 

h.  m. 

h,  m. 

h.  m. 

h.  m. 

23 

03  S 

Jan.  1 

4  54 

4  51 

4  48 

4  46 

4  42 

4  39 

4  36 

4  33 

4  29  4  25  1 

4  21 

4  17 

4  13 

4  09 

4  04 

3  59 

22 

34 

6 

4  58 

4  55 

4  53 

4  60 

4  47 

4  45 

4  42 

4  38 

4  34 

4  31 

4  27 

4  23 

4  19 

4  15 

4  10 

4  05 

21 

53 

11 

5  04 

5  01 

4  58 

4  55 

4  52 

4  49 

4  46 

4  43 

4  39 

4  86 

4  33 

4  29 

4  25 

4  21 

4  17 

4  12 

21 

02 

16 

509 

506 

6  03  , 

5  00 

4  57 

4  55 

4  52 

4  49 

4  46 

4  43 

4  39 

4  36 

4  32 

4  28 

4  24 

4  20 

20 

01 

21 

5  14 

5  12 

•6  09  i 

5  06 

5  03 

5  01 

4  58 

4  55 

4  52 

4  49 

4  46 

4  43 

4  40 

4  36 

4  32 

4  29 

18 

50 

26 

5  18 

5  16 

5  14 

6  11 

5  08 

6  06 

5  04  1 

5  01 

4  58 

4  56 

4  53 

4  50 

4  47 

4  43 

4  40 

4  36 

17 

31  S 

31 

5  24 

6  21 

5  19 

5  17 

5  15 

5  12 

5  11  ; 

5  09 

^  5  06  5  04 

5  01 

4  59 

4  56 

4  52 

4  48 

4  46 

16 

04  S 

Feb.  5 

5  29 

5  27 

6  25 

5  23 

5  21 

6  19 

5  17 

5  15 

5  12  6  10 

5  08 

5  06 

503 

5  00 

4  58 

4  66 

14 

30 

10 

5  35 

533 

6  31 

6  29 

5  27 

5  25 

5  24 

5  22 

5  20  5  18 

6  16 

5  13 

5  11 

509 

6  06 

5  04 

12 

51 

15 

5  41 

5  39 

5  87 

6  36 

5  33 

5  82 

5  30 

5  28 

5  27  6  25 

5  23 

5  21 

5  20 

5  17 

6  16 

6  13 

11 

06 

20 

5  46 

5  45 

6  43 

6  41 

5  40 

5  39 

5  38 

5  36 

6  35  5  33 

5  32 

6  30 

5  28 

526 

6  25 

5  22 

9 

16  S 

25 

5  51 

5  50 

5  48 

6  47 

5  46 

5  45 

5  44 

5  43 

6  42  6  41 

5  89 

5  38 

5  37 

5  35 

5  34 

6  33 

7 

18  S 

Mar.  2 

5  56 

5  56 

5  54 

5  53 

5  52 

5  61 

6  60 

5  49 

6  49 

6  48 

5  47 

5  46 

5  45 

5  44 

5  43 

6  42 

5 

23 

7 

6  00 

6  00 

5  59 

6  58 

5  69 

5  58 

6  57 

6  66 

6  56 

6  56 

5  55 

5  53 

6  53 

5  52 

5  51 

6  60 

3 

26 

12 

6  05 

6  05 

6  05 

6  04 

6  04 

6  04 

6  04 

6  03 

6  03 

6  02 

6  02 

6  01 

6  00 

6  00 

600 

6  59 

1 

27  S 

17 

6  10 

6  09 

6  09 

6  09 

6  09 

6  09 

6  08 

6  08 

6  08 

6  08 

6  08 

6  08 

6  07 

6  07 

6  07 

6  07 

0 

32  N 

22 

6  14 

6  14 

6  14 

6  14 

6  14 

6  14 

6  14 

6  15 

6  15 

6  15 

6  15 

6  15 

6  15 

6  15 

6  16 

6  16 

2 

30  N 

27 

6  19 

6  19 

6  19 

6  19 

6  19 

6  20 

6  20 

6  21 

6  21 

6  22 

6  22 

6  23 

6  23 

6  24 

6  24 

6  24 

4 

26  N 

Apr.  1 

6  23 

6  24 

6  24 

6  24 

6  25 

6  26 

627 

6  27 

6  28 

6  28 

6  29 

6  30 

6  81 

6  32 

6  SS 

6  33 

6 

21 

6 

6  27 

628 

629 

6  29 

6  30 

6  31 

6  32 

6  83 

6  34 

6  35 

6  36 

6  37 

6  38 

6  38 

6  40 

6  41 

8 

13 

11 

6  32 

6  83 

634 

6  34 

6  35 

6  36 

6  37 

6  89 

6  40 

6  41 

6  43 

6  44 

6  46 

6  46 

6  48 

6  50 

10 

01 

16 

6  36 

6  37 

6  39 

6  89 

6  40 

6  42 

6  43 

6  45 

646 

6  48 

6  50 

6  51 

6  53 

6  65 

6  56 

658 

11 

46 

21 

6  41 

6  42 

6  43 

6  44 

6  46 

6  47 

6  49 

6  51 

6  63 

6  66 

6  67 

6  59 

7  01 

7  03 

.7  05 

707 

13 

25  N 

26 

6  45 

6  46 

6  47 

6  49 

6  61 

6  53 

6  55 

6  57 

6  69 

7  01 

7  03 

7  0() 

7  08 

7  10 

7  12 

7  16 

14 

59  N 

May  1 

6  49 

6  51 

6  63 

6  54 

666 

658 

700 

7  03 

7  06 

7  07 

7  10 

7  13 

7  15 

7  18 

7  20 

7  24 

16 

27 

6 

6  54 

6  66 

6  57 

6  59 

7  01 

7  04 

7  06 

7  09 

7  11 

7  14 

7  17 

7  20 

7  23 

7  25 

7  28 

7  32 

17 

48 

11 

6  68 

7  00 

7  02 

7  04 

7  07 

7  09 

7  12 

7  15 

7  17  7  20 

7  23 

7  27 

7  30 

7  32 

7  36 

7  40 

19 

02 

16 

7  02 

7  04 

7  06 

7  09 

7  11 

7  14 

7  17 

7  20 

7  23  7  26 

7  30 

7  33 

7  37 

7  40 

7  44 

7  48 

20 

04 

21 

7  06 

7  09 

7  11 

7  13 

7  16 

7  19 

7  22 

7  25 

7  28  7  32 

7  35 

7  39 

7  43 

7  46 

7  61 

7  65 

21 

05 

26 

7  10 

7  13 

7  15 

7  18 

7  21 

7  24 

7  26 

7  31 

7  34  7  37 

7  41 

7  45 

7  49 

7  53 

7  67 

8  02 

21 

53  N 

31 

7  14 

7  17 

7  20 

7  22 

7  26 

7  29 

7  32 

7  36 

7  39  7  43 

7  47 

7  51 

7  66 

7  69 

8  04 

8  09 

22 

31  N 

June  6 

7  17 

7  20 

7  22 

7  26 

7  28 

7  31 

7  35 

7  38 

7  42  7  46 

7  50 

7  55 

7  69 

803 

808 

8  12 

23 

00 

10 

7  20 

7  23 

7  25 

7  28 

7  31 

7  34 

7  37 

7  41 

7  45 

7  49 

7  54 

7  58 

8  03 

"8  07 

8  12 

8  17 

23 

18 

15 

7  22 

7  26 

7  28 

7  31 

7  34 

7  38 

7  41 

7  45 

7  49 

7  63 

7  57 

8  02 

806 

8  11 

8  16 

8  21 

23 

•26 

20 

7  23 

7  26 

7  29 

7  32 

7  36 

7  39 

7  43 

7  47 

7  51 

7  64 

7  59 

8  04 

808 

8  13 

8  18 

8  23 

23 

24 

25 

7  24 

727 

7  30 

7  33 

7  37 

7  40 

7  44 

7  47 

7  61 

7  55 

8  00  1  8  04 

8  09 

8  14 

8  20 

8  24 

23 

12  N 

30 

7  24 

7  27 

7  80 

7  33 

7  37 

7  40 

7  43 

7  47 

7  61  1  7  55 

7  59  8  04 

8  08 

8  14 

8  19 

8  26 

1 
22 

60  N 

July  5 

7  24 

7  27 

7  30 

7  33 

7  37 

7  40 

7  43 

7  47 

7  51 

7  65 

7  59 

8  03 

8  08 

8  13 

8  18 

8  23  ' 

22 

17 

10 

7  22 

7  25 

7  '28 

7  31 

7  34 

7  38 

7  41 

7  45 

7  49 

7  62 

7  56 

8  01 

8  05 

8  10 

8  15 

8  19 

21 

35 

15 

720 

7  23 

7  26 

7  29 

7  32 

7  35 

7  39 

7  42 

7  45 

7  49 

7  53 

7  57 

8  01 

8  05 

8  10 

8  16 

20 

44 

20 

7  17 

7  20 

7  23 

7  26 

7  29 

7  32 

7  35 

7  38 

7  41 

7  46 

7  48  7  52 

7  56 

8  01 

8  06 

8  10 

19 

44 

25 

7  13 

7  16 

7  19 

7  22 

7  26 

7  27 

7  30 

7  33 

7  36 

7  39 

7  43  1  7  47 

7  60 

7  64 

7  58 

8  02 

18 

36  N 

30 

7  09 

7  12 

7  15 

7  17 

7  20 

722 

7  26 

7  28 

7  81  7  83 

7  37 

7  40 

7  43 

7  48 

7  52 

7  56 

17 

20  N 

Aug.  4 

7  04 

7  07 

7  09 

7  12 

7  14 

7  16 

7  19 

7  21 

7  24 

7  27 

7  30 

7  33 

7  36 

7  40 

7  44 

7  47 

16 

57 

9 

6  69 

7  02 

7  04 

7  06 

7  08 

7  10 

7  12 

7  15 

7  17 

7  19 

7  22 

7  25 

7  27 

7  32 

7  35 

7  38 

14 

28 

14 

6  63 

6  55 

6  57 

7  00 

7  02 

7  04 

706 

7  08 

7  10 

7  12 

7  15 

7  16 

7  20 

7  23 

7  25 

7  28 

12 

53 

19 

6  47 

6  49 

6  51 

6  63 

6  55 

6  57 

6  58 

7  00 

7  02 

7  04 

7  06 

7  07 

7  10 

7  13 

7  15 

7  18 

11 

13 

24 

6  40 

6  42 

6  44 

6  46 

6  48 

6  49 

6  50 

6  52 

6  54  i  6  65 

6  67 

6  58 

7  01 

7  03 

7  05 

7  07 

9 

29  N 

29 

6  33 

6  35 

6  36 

6  38 

6  40 

6  41 

6  42 

6  43 

6  45  6  46 

1 

6  48 

6  49 

6  51 

6  h'l 

6  54 

6  56 

1 

40  N 

Sept.  3 

6  28 

6  29 

6  30 

630 

6  32 

6  32 

6  33 

6  S5 

6  36  6  37 

6  38 

6  39 

6  40 

6  42 

6  43 

6  45 

6 

49 

8 

6  20 

6  21 

6  22 

6  22 

623 

6  24 

6  25 

6  26 

6  26  1  6  27 

6  28 

6  29 

6  30 

6  31 

6  32 

6  33 

8 

55 

13 

6  12 

6  13 

6  14 

6  14 

6  15 

6  15 

6  16 

6  16 

6  17 

6  17 

6  18 

6  19 

6  19 

6  20 

6  21 

6  22 

2 

00 

18 

6  03 

6  04 

6  05 

606 

6  06 

606 

6  07 

6  07 

6  07 

6  08 

6  08 

6  08 

6  09 

6  09 

609 

6  10 

0 

03  N 

23 

5  56 

5  57 

5  57 

6  58 

6  58 

5  68 

6  58 

5  58 

6  68 

6  58 

6  58 

5  58 

5  58 

5  58 

668 

5  58 

1 

54  S 

28 

5  48 

5  49 

5  49 

6  49 

5  49 

5  49 

6  49 

6  48 

6  48 

6  48 

6  48 

5  48 

5  47 

5  47 

6  47 

5  46 

3 

51  S 

Oct.  3 

5  41 

5  41 

6  41 

6  41 

5  41 

5  40 

5  40 

5  39 

5  39 

638 

5  38 

5  37 

6  37 

5  36 

536 

5  35 

5 

46 

8 

5  33 

5  33 

5  33 

6  33 

533 

6  32 

5  31 

6  30 

6  30 

5  29 

5  28 

5  27 

5  26 

6  25 

6  24 

5  24 

7 

40 

13 

5  26 

526 

5  26 

5  25 

6  24 

5  23 

5  22 

5  21 

6  20 

6  19 

5  17 

5  16 

5  15 

5  15 

6  14 

5  12 

9 

31 

18 

5  19 

6  19 

5  19 

6  18 

5  17 

6  16 

5  15 

5  13 

6  12 

6  11 

5  09 

5  08 

5  06 

5  05 

6  03 

5  01 

11 

18 

23 

5  13 

6  12 

5  11 

6  11 

6  10 

6  07 

606 

5  04 

5  03 

6  01 

5  00 

4  58 

4  56 

4  55 

4  53 

4  51 

13 

02  S 

28 

5  07 

5  06 

5  05 

5  04 

6  02 

600 

4  59 

4  57 

4  65 

4  53 

4  51 

4  49 

4  47 

4  46 

4  44 

4  41 

14 

40  S 

Nov.  2 

5  02 

5  00 

4  59 

4  58 

4  56 

4  54 

4  52 

4  50 

4  48  4  46 

4  43 

4  41 

4  39 

4  36 

4  83 

4  31 

16 

12 

7 

4  57 

4  55 

4  54 

4  53 

4  51 

4  48 

4  46 

4  44 

4  41  4  39 

4  37 

4  34 

4  31 

4  29 

4  26 

4  23 

17 

38 

12 

4  53 

4  51 

4  49 

4  48 

4  45 

4  43 

4  41 

4  38 

4  a5 

4  33 

4  30 

4  27 

4  24 

4  22 

4  19 

4  15 

18 

55 

17 

4  49 

4  48. 

4  46 

4  44 

4  42 

4  38 

4  36 

4  .S3 

4  30 

4  27 

4  24 

4  21 

4  18 

4  16 

4  12 

4  08 

20 

a5 

22 

4  47 

4  45 

4  43 

4  40 

4  38 

4  35 

4  82 

4  29 

4  26 

4  23 

4  20 

4  17 

4  13 

4  09 

4  05 

4  01 

21 

05  S 

27 

4  44 

4  42 

4  40 

4  37 

4  34 

4  31 

4  28 

4  25 

4  22 

4  19 

4  15 

4  12 

4  09 

4  05 

4  01 

3  57 

21 

55  S 

Dec.  2 

4  44 

4  41 

4  38 

4  36 

4  33 

4  30 

4  27 

4  23 

4  20 

4  17 

4  13 

4  09 

4  06 

4  02 

3  57 

3  53 

1  22 

35 

7 

4  44 

4  41 

4  38 

4  35 

4  32 

4  29 

4  26 

4  22 

4  19 

4  15 

4  11 

4  08 

4  04 

3  59 

3  54 

3  51 

23 

04 

12 

4  44 

4  41 

4  38 

4  36 

4  32 

4  29 

4  26 

4  23 

4  19 

4  15 

4  11 

4  07 

4  03 

3  58 

3  54 

3  50 

23 

21 

17 

4  46 

4  43 

4  40 

4  37 

4  33 

4  30 

4  27 

4  24 

4  20 

4  16 

4  12 

4  OS 

4  04 

3  59 

3  54 

3  50 

23 

27 

22 

4  48 

4  45 

4  42 

4  39 

4  36 

4  3:^ 

4  30 

4  26 

4  22 

4  19 

4  In 

4  10 

4  06 

4  02 

3  57 

3  53 

23 

21  S 

27 

4  51 

4  48 

4  45 

4  42 

4  39 

4  36 

4  33 

4  29 

4  26  4  22 

4  Ifi 

4  14 

4  10 

4  05 

i  4  00  3  .54 

23 

03  S 

Jan.  1 

4  54 

4  51 

1 

4  48 

4  45 

4  42 

4  89 

j  4  36 

1 
1 

4  32 

4  29  4  25 

1 

4  21 

4  17 

4  13 

4  09 

4  04  1  3  59 

496 


TABLE  10.— MEAN  LOCALTIME  OF  SUN  RISE. 


North  Ixttiiude. 

1 
1 

Declina- 
tion. 

Approx. 
date. 

- 

1 

1 

1 

o   / 

53° 
h.  m. 

54° 

56°  ' 

1 

56° 
h.  m. 

57° 

5.SO 

59° 

1 

h.  m. 

60° 

61° 

62°  ' 
A.  f». 

63° 

1 

h.  m. 

64° 

65° 

66° 

67° 

h.  n*. 

h.  m. 

h.  m. 

h.  m. 

h.  tn. 

h.  m. 

n.  m. 

h.  m. 

h.  m. 

h.  in. 

1  23  05S 
1  22  37 

Jan.  1 
6 

8  13 
8  12 

8  19 
8  17 

8  24 
8  23 

8  31 

8  29 

8  37 
8  35 

8  46 

8  42 

8  53 
8  50 

902 
8  59 

9  11  ,  9  23  1 

9  34 
929 

9  19 
943 

10  06 
9  57 

10  27 
10  18 

10  57 
10  43 

907 

9  18 

'"ii\\s 

21  68 

11 

8  09 

8  14 

8  19 

S  25 

8  31 

8  :W 

8  45 

8  54 

9  02 

9  11 

9  22 

9  34 

9  47 

10  06 

10  '26 

11  24 

21  08 

16 

8  a5  ' 

8  11 

8  16 

8  22 

8  27 

8  33 

8  40 

8  47 

8  55 

9  03 

9  11  9  22 

9  34 

9  52 

10  U> 

10  v. 

1  20  07 

21 

8  01 

8  07 

8  11 

8  16 

8  21 

8  27 

8  33 

8  39 

8  47 

8  56 

9  05  9  16 

9  27 

9  40 

9  55 

IV  :i-J 

1  18  58 

26 

7  54 

7  58 

8  03 

8  07 

8  13 

8  18 

8  23 

8  29 

8  37 

8  44 

8  51  9  01 

9  11 

9  21 

9  33 

9  -1*^ 

17  39S 

1 

31 

7  46 

7  50 

7  65 

7  59 

8  03 

8  08 

8  12 

8  18 

8  26 

8  31 

8  38  8  46 

8  64 

904 

9  14 

9  -25 

1 

16  13  S 

Feb.  5 

7  38 

7  41 

7  46 

7  49 

7  53 

7  67 

8  01 

8  06 

8  11 

8  18 

823  8  30 

8  37 

8  45 

8  55 

9  Oi 

14  40 

10 

7  30 

7  33 

7  86 

7  40 

7  43 

7  47 

7  50 

7  64 

7  69 

8  03 

8  08  ;  8  15 

8  21 

8  27 

8  'A5 

K  4:S 

13  01 

15 

7  19 

7  22 

7  25 

7  27 

7  30 

7  33 

7  36 

7  40 

7  44 

7  49 

7  53  '  7  68 

803 

8  09 

8  16 

8  -22 

11  16 

20 

7  09 

7  11 

7  13 

7  17 

7  19 

7  22 

7  24 

7  27 

7  80 

7  34 

7  37  7  42 

7  46 

7  80 

7  56 

is   01 

9  28  vS 

25 

6  67 

6  69 

7  02 

7  05 

7  06 

7  08 

7  11 

7  18 

7  16 

7  18 

7  21  1  7  24 

7  28 

7  81 

7  35 

7  40 

7  3()S 

xMar.  2 

6  46 

6  48 

6  50 

6  51 

6  53 

6  64 

6  56 

6  57 

6  59 

7  01 

7  04 

7  07 

7  09 

7  12 

7  14 

7  ly 

6  34 

7 

6  35 

6  36 

6  37 

6  38 

6  39 

6  40 

6  41 

6  43 

6  43 

6  46 

6  47 

6  48 

6  50 

6  52 

6  55 

6  57 

3  37 

12 

6  23 

6  '23 

6  24 

6  25 

6  26 

6  26 

6  27 

6  28 

6  28 

6  30 

6  31 

6  32 

6  33 

6  34 

6  36 

6  37 

1  39S 

17 

6  11 

6  12 

6  12 

6  12 

6  12 

6  12 

6  12 

6  13 

6  13 

6  14 

6  16 

6  15 

6  14 

6  14 

6  15 

6  Irt 

0  20  N 

22 

5  59 

5  59 

5  59 

5  59 

6  59 

5  .58 

5  5K 

5  57 

5  57 

5  57 

5  56 

5  55 

5  55 

654 

5  54 

5  on 

;  2  18N 

27 

6  47 

5  47 

5  46 

5  46 

6  45 

5  44 

5  43 

5  42 

5  41 

5  40 

5  39 

5  38 

6  36 

6  36 

5  34 

5  M 

4  15  N 

Apr.  1 

5  35 

635 

5  34 

5  83 

6  81 

5  30 

6  29 

5  27 

5  25 

5  24 

5  '23 

5  21 

5  19 

5  17 

1  5  15 

5  13 

•  &09 

6 

6  23 

6  22 

5  20 

6  19 

6  18 

6  16 

6  14 

6  12 

5  10  ]  5  07 

6  OJ  5  02 

4  69 

4  57 

4  54 

4  51 

8  02 

11 

6  11 

.  5  10 

509 

5  07 

605 

6  02 

6  00 

4  67 

4  64  4  51 

4  48  '  4  45 

4  42 

4  38 

434 

4  30 

9  51 

16 

5  01 

4  69 

4  56 

464 

4  51 

4  48 

4  45 

4  42 

4  39  '  4  35 

4  32  4  28 

4  23 

4  18 

4  14 

4  Of 

11  36 

,  21 

4  49 

4  46 

4  43 

4  40 

4  87 

4  34 

4  30 

4  27 

4  24  ;  4  19 

4  15  4  10 

4  06 

3  59 

8  52 

3  41 

13  15  N 

26 

4  39 

4  36 

4  38 

4  29 

4  26 

4  22 

4  18 

4  18 

4  09 

4  03 

3  68 

3  63 

3  47 

3  39 

3  31 

8  22 

14  SON 

May  1 

4  28 

4  26 

4  22 

4  18 

4  14 

4  09 

4  05 

8  59 

8  64 

3  48 

3  43 

3  35 

8  28 

3  '20 

3  10 

S  OO 

16  19 

6 

4  18 

4  15 

4  11 

4  07 

4  02 

3  57 

3  52 

8  46 

3  40 

3  33 

3  27 

3  18 

3  10 

2  59 

2  48 

;fe 

17  42 

11 

4  09 

4  05 

4  00 

3  65 

3  51 

3  45 

3  39 

'  3  32 

3  27 

3  19 

3  12 

3  02 

2  52 

•2  40 

2  26 

2  11 

18  55 

16 

4  01 

8  56 

3  51 

3  47 

8  42 

3  35 

3  -29 

3  21 

3  14 

3  06 

2  67  '  2  45 

2  34 

2  20 

2  03 

1    1  43 

19  68 

21 

3  53 

8  49 

3  44 

3  38 

3  32 

326 

3  19 

3  10 

8  02 

2  63 

2  42  ,  2  29 

2  16 

1  59 

1  38 

1  12 

21  00 

26 

3  46 

8  42 

836 

8  80 

3  23 

8  16 

3  09 

2  69 

2  50 

2  39 

2  29  .  2  13 

1  58 

1  37 

1  10 

0  15 

21  48  N 

31 

3  41 

8  36 

3  29 

8  22 

3  16 

3  08 

3  01 

2  50 

2  40 

2  28 

2  16 

1  68 

1  41 

1  16 

0  34 



'  22  28N 

22  67 

23  17 

June  5 
10 
15 

3  37 
3  34 
333 

3  31 
8  28 
8  27 

326 
3  21 
8  20 

8  18 
8  14 
8  13 

3  11 
3  07 
3  06 

8  02 
2  58 
2  .56 

2  54 
2  49 
2  47 

2  48 
2  38 
2  35 

2  32 
2  27 
2  23 

2  19 
2  12 
2  08 

2  06 

1  46 

1  25 
1  12 
1  02 

0  52 
0  *23 
DoeH  nt 

1  58  .  i  35 
1  63  .  1  27 

H  set  between— 

23  26 

20 

3  33 

3  27 

320 

8  12 

3  04 

2  55 

2  46 

2  34 

2  23 

2  07 

1  61 

1  24 

0  57 

June  11  June  2 

May  Jt- 

23  25 

25 

3  33 

3  26 

3  20 

8  12 

3  04 

2  55 

2  46 

2  35 

23 

2  07 

1  61 

1  25 

0  58 

and 

and 

and 

23  14  N 

80 

335 

3  29 

3  23 

8  16 

3  07 

2  58 

2  49 

2  88 

2  27 

2  12 

1  57  ;  1  32 

1  08 

July  1 

July  11 
:  40 
davs 

JuU  1^ 

M 

da\> 

22  52  N 

July  5 

3  40 

8  34 

3  28 

8  21 

3  13 

3  04 

2  56 

2  44 

2  33 

2  19 

2  06  1  43 

1  21 

0  35 

22  21 
21  40 

10 
15 

3  46 
8-50 

3  40 
3  44 

3  34 
3  38 

8  27 
3  32 

3  19 
3  25 

3  11 
3  17 

3  03 
3  09 

2  52 

3  00 

2  41 
2  51 

2  28 
2  39 

2  14  1  55 
2  26  2  10 

1  37 
1  64 

1  04 

1  '28 

1      • 

o'so' 

........ 

20  50 

20 

3  56 

8  51 

3  46 

8  39 

3  33 

3  26 

3  19 

8  10 

3  02 

2  52 

2  41  2  27 

2  12 

1  50 

1  '25 

19  50 

25 

4  04 

3  59 

3  54 

8  48 

3  42 

8  36 

8  29 

3  21 

3  13 

3  05 

2  55  '  2  43 

2  29 

2  11 

1  52 

1  24 

,  18  43  N 

80 

4  12 

4  07 

4  03 

8  57 

3  52 

3  46 

3  40 

3  33 

3  26 

3  17 

8  07  2  57 

2  46 

2  31 

2  15 

1  55 

'*■   17  28  N 

Aug.  4 

4  20 

4  15 

4  11 

4  06 

4  01 

3  .55 

3  50 

3  44 

3  37 

329 

3  21 

3  11 

3  02 

3  50 

2  37 

2  22 

16  06 

9 

4  28 

4  24 

4  20 

4  15 

4  11 

4  06 

4  01 

3  56 

3  60 

3  44 

3  37 

3  29 

3  21 

3  12 

3  00 

2  i'* 

14  37 

14 

4  37 

4  83 

4  29 

4  25 

4  21 

4  17 

4  13 

4  08 

4  03 

3  57 

3  51 

3  45 

3  38 

329 

3  -23 

1    3  10 

13  03 

19 

4  45 

4  42 

4  38 

4  35 

4  32 

4  28 

4  24 

4  20 

4  16 

4  11 

4  05 

3  69 

3  53 

3  47 

3  38 

1    3  3) 

11  23 

24 

4  54 

4  51 

4  49 

4  46 

4  43 

4  40 

4  37 

4  33 

4  30 

4  24 

4  20 

4  16 

4  10 

4  (M 

3  58 

3  5: 

9  39  N 

29 

5  02 

500 

4  67 

4  55 

4  52 

4  50 

4  47 

4  44 

4  41 

4  3JS 

4  34 

4  90 

4  25 

4  21 

4  16 

4  10 

7  51  N 

Sept.  3 

5  11 

5  09 

507 

5  06 

5  03 

5  00 

4  58 

4  56 

4  53 

4  61 

4  48 

4  44 

4  41 

4  37 

4  33 

4  29 

6  00 

8 

5  20 

5  18 

5  16 

6  14 

5  13 

5  11 

6  10 

5  08 

5  06 

5  04 

5  02 

4  68 

4  56 

463 

4  51 

4  47 

4  07 

13 

5  27 

5  26 

6  25 

5  24 

5  23 

5  22 

5  21 

5  20 

5  18  '  5  17 

5  15 

6  14 

6  12 

6  10 

5  07 

n  0.> 

2  11 

18 

5  36 

5  36 

6  36 

5  35 

6  34 

5  *t 

5  33 

5  32 

5  32  5  31 

5  30  '  6  28 

5  27 

5  26 

5 '24 

5  21^ 

0  15  N 

23 

5  45 

5  45 

6  44 

5  44 

6  44 

5  44 

6  43 

5  43 

5  43  '  5  43 

5  43  !  5  43 

642 

6  41 

5  41 

5  4U 

1  42  S 

28 

5  54 

6  53 

5  53 

5  54 

6  64 

5  54 

5  55 

5  55 

5  55 

6  56 

5  66 

5  56 

5  56 

6  57 

5  57 

5  .5^ 

8  39  S 

Oct.  3 

6  03 

603 

6  08 

6  04 

6  05 

6  06 

6  06 

6  07 

6  08 

6  09 

6  10 

6  10 

6  12 

6  13 

6  14 

6  If, 

5  35 

8 

6  12 

6  12 

6  13 

6  14 

6  15 

6  16 

6  18 

6  19 

6  21  :  6  22 

6  24  ,  6  26 

6  27 

629 

6  31 

6  34 

7  28 

13 

6  20 

6  22 

6  22 

6  24 

6  26 

6  28 

6  29 

6  31 

6  83  .  6  86 

6  88 

6  41 

642 

6  46 

6  49 

6  ^2 

9  20 

18 

6  29 

6  31 

6  32 

6  34 

6  37 

6  39 

6  41 

6  44 

6  47  :  6  49 

6  52 

6  55 

668 

7  02 

7  06 

7  11 

11  08 

23 

6  39 

6  41 

6  42 

6  45 

6  48 

6  50 

6  53 

6  56 

7  00 

7  03 

7  07 

7  10 

7  14 

7  19 

7  25 

7  30 

12  61  S 

28 

6  48 

6  51 

6  52 

6  56 

6  59 

7  02 

7  a5 

7  09 

7  13 

7  17 

7  22 

7  '26 

7  30 

7  37 

7  43 

7  .v.* 

14  30  8 

Nov.  2 

6  58 

7  01 

703 

7  06 

7  10 

7  14 

7  18 

7  22 

1 
7  27  7  32 

7  36 

7  42 

7  48 

755 

802 

8  10 

16  03 

7 

7  06 

7  09 

7  12 

7  16 

7  20 

7  24 

7  29 

7  31 

7  39  7  45 

7  50 

7  67 

803 

8  12 

8  20 

^  30 

17  29 

12 

7  16 

7  19 

7  22 

7  26 

7  31 

7  36 

7  41 

7  47 

7  52  :  7  59 

8  06 

8  13 

8  21 

8  81 

8  41 

s  53 

18  48 

17 

7  25 

7  30 

7  33 

7  38 

7  43 

7  48 

7  54 

8  00 

8  07  8  13 

8  20 

929 

838 

8  48 

9  00 

9  i:^ 

19  58 

22 

7  M 

7  39 

7  42 

7  4M 

7  53 

7  59 

8  ft5 

8  12 

8  19  !  8  28 

8  36 

8  46 

866 

909 

9  24 

9  41.1 

20  59S 

27 

7  43 

7  48 

7  51 

7  57 

8  03 

8  10 

8  16 

8  24 

8  31  8  41 

8  50 

9  02 

9  IS 

927 

9  44 

10  06 

21  51  S 

Dec.  2 

7  49 

7  54 

7  59 

8  06 

8  12 

8  19 

8  26 

8  34 

8  43  8  53 

9  02 

9  16 

9  28 

9  45 

10  06 

10  Si 

22  32 

7 

7  57 

8  02 

8  08 

8  14 

8  20 

8  28 

8  a5 

8  44 

8  ."^3 

9  03  , 

9  13 

9  28 

9  42 

10  02 

10 '26 

11  :v? 

1  Xi  02 

12 

8  02 

8  08 

8  14 

8  20 

8  27 

8  35 

8  42 

8  52 

9  01 

9  12  1 

9  22 

9  38 

9  53 

10  15 

10  44 

Does 

.  23  20 

17 

8  07 

8  13 

8  18 

8  25 

8  32 

8  40 

8  48 

8  57 

9  07  9  IK 

9  29 

9  45 

10  01 

10  '21 

11  00 

not 

1  23  27 

22 

8  10 

8  16 

8  21 

8  28 

8  35 

8  43 

8  51 

9  01 

9  10  9  21 

9  32 

9  49 

10  05 

10  29 

11  01 

ri^f 

1  23  -22  8 

t 

27 

8  12 

8  18 

8  24 

8  30 

8  37 

8  45 

8  53 

9  OJ^ 

9  12  9  22 

933 

9  49 

10  06 

10  27 

^'^ 

Dec.  11 

23  05  8 

Jan.  1 

8  13 

B  19 

8  24 

8  31 

8  37 

8  45 

8  53 

9  02 

9  11  9  23 

9  34 

9  19 

10  06 

10  27 

10  '>7 

to 
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TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


497 


North  Latitude. 

Decli- 
nation. 

Appiox. 
date. 

1 

/ 

t 

1 

83° 

540 

58° 

66° 

57°    1 

1 

58° 

] 

59° 

60° 

61° 
h.  m. 

62° 

68° 

64° 

65° 

66° 

67° 

68° 

O       f 

h,  m. 

h.  m. 

h.  m. 

h.  m. 

A.  m. 

h.  m.  . 

h.  m. 

h.  m. 

A.  nt. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

23  03  S 

Jan.  1 

3  64 

8  49 

8  43 

836 

8  80 

322 

3  14 

3  05 

2  56 

2  44 

2  82 

2  17 

2  02 

1  40 

1  11 

22  34 

6 

4  00 

8  54 

8  48 

3  42 

8  36 

3  29 

8  21 

8  18 

8  04 

2  52 

2  41 

2  27 

2  18 

1  54 

1  80 

"'obb' 

21  63 

11 

407 

4  01 

856 

3  60 

8  44 

3  87 

880 

8  22 

8  14 

304 

2  54 

2  41 

2  27 

2  11 

1  57 

1  23 

21  02 

16 

4  15 

4  10 

405 

8  59 

3  64 

3  47 

8  41 

8  83 

8  26 

3  17     8  08 

2  56 

2  45 

2  30 

2  13 

1  50 

20  01 

21 

4  24 

4  19 

4  14 

4  09 

404 

3  58 

8  52 

8  45 

8  88 

8  29 

322 

8  10 

3  00 

2  47 

2  82 

2  16 

IS  50 

26 

4  32 

4  27 

4  28 

4  18 

4  14 

4  08 

4  08 

8  57 

8  51 

3  44 

3  35 

3  26 

3  18 

8  07 

2  65 

2  41 

17  31  S 

31 

4  42 

4  87 

4  84 

4  29 

4  25 

4  20 

4  16 

4  10 

405 

3  58 

3  52 

3  43 

3  35 

8  26 

8  16 

8  04 

f 

16  04S 

Feb.  5 

4  52 

4  47 

4  44 

4  40 

4  36 

4  82 

4  28 

4  28 

4  18 

4  18 

4  07 

4  00 

8  53 

3  45 

836 

8  27 

14  30 

10 

5  01 

4  57 

465 

4  61 

4  48 

4  44 

4  41 

4  86 

4  82 

4  27 

4  23 

4  17 

4  10 

4  04 

8  57 

8  49 

12  51 

15 

5  11 

5  08 

506 

6  03 

600 

4  57 

454 

4  50 

4  46 

4  42 

4  88 

4  S3 

4  27 

422 

4  16 

4  09 

11  06 

20 

520 

5  17 

5  15 

6  13 

6  11 

608 

605 

603 

600 

456 

4  53 

4  48 

4  44 

4  40 

4  35 

4  80 

9  16S 

25 

5  31 

5  29 

6  27 

626 

5  28 

5  21 

5  19 

6  16 

5  14 

5  12 

6  08 

5  Ob 

6  02 

458 

4  54 

4  60 

7  188 

Mar.  2 

5  40 

5  88 

6  87 

6  36 

6  84 

582 

5  31 

6  29 

6  28 

6  26 

6  24 

5  20 

5  18 

6  16 

5  12 

509 

5  23 

7 

6  49 

5  48 

5  47 

5  46 

5  44 

6  43 

642 

6  41 

5  41 

6  89 

5  87 

6  35 

5  34 

6  82 

5  29 

6  27 

3  25 

12 

6  58 

5  57 

6  67 

666 

566 

665 

565 

664 

663 

6  62 

5  62 

6  50 

550 

6  49 

5  47 

6  46 

1     1  27S 

17 

6  07 

6  06 

606 

6  06 

606 

606 

606 

606 

605 

606 

6  05 

605 

6  05 

6  06 

6  04 

604 

j    0  32N 

22 

6  16 

6  15 

6  16 

6  16 

6  16 

6  17 

6  17 

6  18 

6  18 

6  19 

6  19 

6  20 

6  21 

6  21 

6  21 

6  21 

'    2  SON 

27 

625 

6  26 

6  26 

6  27 

628 

629 

680 

6  31 

6  82 

6  33 

6ai 

6  35 

6  86 

6  88 

6  38 

6  40 

4  26  N 

Apr.   1 

6  84 

6  35 

686 

6  37 

6  89 

6  40 

6  42 

6  48 

6  45 

6  46 

6  48 

650 

6  52 

6  54 

6  57 

6  69 

.     6  21 

6 

6  48 

6  43 

646 

6  47 

6  48 

6  80 

6  52 

6  66- 

6  67 

669 

7  02 

7  04 

7  06 

7  10 

7  13 

7  17 

;    8  13 

11 

6  62 

658 

666 

6  67 

6  59 

7  01 

7  04 

7  07 

7  09 

7  18 

7  16 

7  20 

7  23 

7  26 

7  31 

7  86 

10  01 

16 

7  00 

7  02 

704 

7  07 

7  10 

7  18 

7  16 

7  19 

7  22 

7  26 

7  30 

7  85 

7  89 

7  43 

7  49 

755 

11  46 

21 

7  09 

7  12 

7  15 

7  18 

7  21 

7  26 

728 

7  82 

7  86 

7  40 

7  45 

7  50 

7  66 

800 

8  07 

8  14 

13  25N 

26 

7  18 

7  20 

7  24. 

7  '27 

7  31 

7  36 

7  39 

7  44 

7  49 

7  54 

7  59 

806 

8  11 

8  19 

8  26 

8  35 

14  69N 

May   1 

7  27 

7  80 

783 

7  87 

7  41 

7  46 

7  61 

7  66* 

8  02 

8  07 

8  13 

820 

8  27 

8  36 

8  45 

8  56 

16  27 

6 

736 

7  39 

7  43 

7  47 

7  52 

7  57 

8  03 

8  09 

8  16 

8  22 

8  28 

8  87 

8  46 

856 

9  07 

9  20 

17  48 

11 

7  44 

7  48 

7  62 

7  67 

8  02 

8  08 

8  14 

8  21 

8  28 

885 

8  43 

8  58 

904 

9  15 

929 

9  45 

19  02 

16 

7  52 

7  66 

8  01 

807 

8  12 

8  19 

826 

8  33 

8  41 

850 

869 

9  10 

9  22 

936 

953 

10  15 

20  04 

21 

800 

8  04 

8  09 

8  16 

8  22 

8  29 

8  36 

8  44 

863 

908 

9  13 

9  26 

9  40 

956 

10  16 

10  44 

21  06 

26 

8  07 

8  12 

8  17 

825 

8  81 

8  38 

8  46 

8  55 

9(M 

9  16 

9  27 

9  42 

9  58 

10  18 

10  46 

,  21  53 N 

31 

8  15 

8  20 

8  26 

8  33 

8  40 

8  47 

8  65 

9  05 

9  16 

9  27 

9  40 

9  57 

10  16 

10  42 

11  27 

22  31 N 

June  5 
10 
15 

8  19 
8  24 
8  28 

8  26 
8  30 
8  34 

8  31 
886 
8  40 

8  39 
8  44 
8  47 

8  46 
8  51 
8  55 

8  M 

9  00 
9  04 

9  03 
9  10 
9  14 

9  14 
9  21 
9  26 

9  24 
9  32 
936 

9  87 
9  46 
9  51 

9  61 
10  01 
10  07 

10  11 
10  23 
10  31 

10  82 
10  47 

10  57 

11  56 

11  41 

Does  nc 

23  00 

23  18 

it  set  between— 

23  26 

20 

8  30 

8  36 

842 

8  49 

8  57 

9  06 

9  16 

9  28 

9  89 

964 

10  10 

10  36 

11  03 

June  11 

1  June  2 

May  26 

23  24 

25 

8  80 

8  37 

8  43 

8  51 

8  58 

9  08 

9  17 

9  29 

9  40 

9  64 

10  09 

10  34 

11  02 

and 

and 

and 

28  12  N 

30 

8  31 

8  38 

8  44 

8^1 

8  59 

9  08 

9  17 

9  28 

9  89 

9  54 

10  09 

10  33 

10  57 

July  1. 

July  11, 

40 

days. 

July  18. 
days. 

22  50N 

July  5 

829 

8  35 

8  41 

8  48 

8  66 

9  04 

9  13 

9  24 

9  24 

9  48 

10  02 

10  24 

10  43 

11  31 

22  17  ' 

10 
15 

8  26 
8  21 

8  32 
8  27 

8  38 
8  83 

8  45 
8  39 

8  52 
8  46 

9  00 
8  63 

•  9  08 
9  01 

9  18 
9  10 

9  28 
920 

9  40 
9  31 

954 
9  43 

10  12 
9  59 

10  31 
10  15 

11  03 
10  37 

21  35 

"ii'ie" 

20  44 

20 

8  15 

8  21- 

827 

8  33 

8  39 

8  40 

8  53 

9  01 

9  10 

9  20 

9  81 

9  46 

10  01 

10  18 

10  44 

■*ii"24' 

19  44 

25 

8  08 

8  13 

8  18 

8  22 

8  29 

8  35 

842 

850 

8  58 

9  08 

9  17 

9  30 

9  43 

9  57 

10  15 

10  38 

18  36  N 

SO 

800 

8  05 

8  10 

8  15 

8  20 

8  26 

8  32 

8  39 

8  46 

8  54 

9  04 

9  14 

9  24 

9  38 

953 

10  12 

,  17  20N 

Aug.  4 

7  51 

7  56 

8  00 

8  05 

8  09 

8  15 

8  20 

8  26 

8  33 

8  41 

8  48 

8  57 

9  07 

9  18 

9  81 

9  46 

;  15  57 

9 

7  42 

7  46 

7  50 

7  64 

7  58 

8  03 

8  07 

8  13 

8  19 

826 

8  32 

8  40 

8  49 

8  58 

9  09 

9  22 

14  28 

14 

7  32 

7  36 

7  39 

7  42 

7  46 

7  50 

7  64 

7  59 

8  04 

8  10 

8  16 

8  23 

8  31 

8  38 

8  48 

8  58 

12  53 

19 

7  22 

7  24 

7  27 

7  30 

7  33 

7  87 

7  41 

7  45 

7  49 

7  54 

7  59 

8  05 

8  11 

8  18 

8  26 

8  33 

11  13 

24 

7  10 

7  13 

7  15 

7  19 

7  21 

7  25 

728 

7  31 

7  35 

7  39 

7  43 

7  48 

7  53 

7  58 

8  04 

8  11 

J     9  29N 

29 

6  59 

7  01 

7  03 

7  06 

7  07 

7  10 

7  13 

7  16 

7  19 

7  22 

7  25 

7  30 

7  34 

7  88 

7  43 

7  19 

7  40N 

Sept.  3 

6  47 

6  49 

6  51 

6  52 

6  54 

6  56 

6  58 

7  01 

7  03 

7  06 

7  08 

7  12 

7  16 

7  19 

7  23 

7  28 

5  49 

8 

6  35 

6  37 

6  38 

6  39 

6  41 

6  42 

6  44 

6  46 

6  47 

6  49 

6  51 

6  55 

6  57 

7  00 

7  03 

7  07 

3  55 

13 

6  23 

6  24 

6  26 

626 

6  27 

6  29 

6  30 

6  31 

6  32 

6  34 

6  35 

6  87 

6  38 

6  41 

6  48 

6  55 

2  00 

18 

6  11 

6  12 

6  12 

6  18 

6  14 

6  15 

6  15 

6  16 

6  17 

6  17 

6  18 

6  19 

6  20 

6  21 

6  23 

6  24 

0  03N 

23 

5  59 

6  59 

5  59 

6  69 

5  69 

6  00 

6  00 

6  00 

6  00 

6  00 

6  00 

6  01 

6  02 

6  02 

6  02 

6  03 

1  54S 

28 

5  47 

5  47 

6  46 

6  46 

5  46 

5  45 

5  45 

5  45 

5  44 

6  44 

5  43 

6  43 

6  48 

5  42 

5  42 

6  41 

3  51S 

Oct.    3 

635 

6  35 

5  84 

6  33 

5  32 

5  31 

5  81 

5  80 

5  29 

5  28 

526 

5  25 

526 

628 

5  22 

520 

5  46 

8 

523 

5  22 

6  21 

6  20 

6  19 

5  17 

5  16 

6  15 

5  13 

5  11 

6  10 

6  08 

5  06 

604 

502 

4  59 

7  40 

13 

5  11 

6  10 

6  09 

607 

6  06 

5  (M 

5  02 

6  00 

4  58 

4  55 

468 

4  60 

4  48 

4  46 

4  42 

4  39 

9  31 

18 

5  01' 

4  59 

4  67 

465 

4  53 

4  50 

4  48 

4  46 

4  43 

4  40 

4  87 

4  33 

4  31 

4  27 

4  22 

4  18 

11  18 

23 

4  49 

4  48 

4  46 

4  44 

4  41 

4  38 

4  86 

4  32 

4  28 

424 

4  21 

4  16 

4  13 

4  08 

4  03 

3  57 

13  02  S 

28 

4  38 

4  37 

4  84 

4  81 

4  28 

4  25 

4  22 

4  18 

4  14 

409 

4  05 

4  00 

3  55 

8  50 

8  43 

3  86 

1 

'  14  40  S 

Nov.  2 

4  29 

4  26 

4  28 

4  19 

4  16 

4  11 

4  08 

4  04 

3  59 

8  55 

8  49 

8  44 

8  37 

3  81 

3  25 

3  16 

16  12 

7 

4  20 

4  17 

4  14 

4  10 

4  05 

4  02 

3  57 

8  52 

3  47 

3  41 

8  85 

8  28 

822 

8  18 

3  05 

2  55 

'  17  38 

12 

4  12 

4  09 

4  05 

4  01 

3  56 

3  61 

8  46 

8  40 

3  35 

3  28 

8  22 

8  14 

8  05 

2  66 

2  46 

2  34  1 

;  18  55 

17 

4  04 

4  01 

8  57 

8  52 

8  47 

3  41 

8  3(> 

3  29 

3  23 

3  16 

8  08 

2  59 

2  51 

2  89 

2  27 

2  12 

1  20  05 

22 

3  58 

3  53 

8  49 

8  43 

8  38 

8  32 

3  26 

3  19 

3  13 

3  04 

2  56 

2  46 

2  86 

283 

2  09 

1  50  1 

21  05  S 

27 

3  52 

8  48 

3  43 

8  37 

8  32 

3  25 

3  18 

3  10 

3  04 

2  56 

2  46 

2  34 

2  23 

2  08 

1  49 

1  27 

21  55  S 

Dec.  2 

3  48 

844 

3  38 

8  32 

8  27 

3  19 

3  12 

3  04 

2  57 

2  47 

2  37 

2  24 

2  11 

1  52 

1  81 

1  03 

■  22  35 

7 

3  45 

3  40 

3  25 

8  28 

8  22 

3  14 

3  07 

2  58 

2  49 

2  38 

2  27 

2  12 

1  57 

1  40 

1  12 

0  35 

'  23  04 

12 

3  44 

3  39 

3  38 

3  27 

3  20 

3  12 

3  05 

2  55 

2  46 

2  34 

2  23  1  2  07  1 

1  51 

.1  29 

0  58 

Does 

1  23  21 
^  23  27 

17 

3  44 

3  38 

3  32 

8  26 

3  19 

3  11 

3  03 

2  W 

2  44 

2  32  i 

2  20 

2  04 

1  47 

1  24 

0  49 

not 

22 

3  47 

3  41 

3  36 

8  29 

3  22 

3  14 

3  00 

2  56 

2  47 

2  35 

2  23 

2  06 

1  49 

1  25 

0  49 

rise 

23  21S 

27 

3  49 

3  43 

3  37 

8  31 

8  24 

8  16 

3  08 

2  69 

2  49 

2  37 

2  25 

2  09 

1  52 

1  30 

0  56 

Dec.  11 

to 
Jan.  2. 

1 

:  23  038 

■ 

Jan.   1 

3  54 

3  49 

3  43 

8  36 

3  30 

3  22 

3  14 

8  05 

2  55     2  44 

2  32 

2  17 

2  02 

1  40 

1  11 

30820—05 32 


498 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


tlon:     ***'^- 


23  05S 
22  37 
2158 
21  08 
:20  07 
1 18  58 
17  39S 

16  13S 
14  40 
13  01 
1116 
9  28S 

7  30S 
5  34 
3  37 
139S 
0  20N 
2  18N 


Jan. 


1 
6 
11 
16 
21 
26 
31 


Feb.  5 
10 
15 
20 
25 

Mar.  2 
7 

12 
17 
22 
27 


4  15N 

Apr.  1 

6  09 

6 

S02 

11 

9  51 

16 

1135 

21 

1315N 

26 

14  50X 

May  1 

16  19 

6 

17  42 

11 

18  55 

16 

19  58 

21 

21  00 

26 

21  48N 

31 

•22  28N  June  5 

22  57  i  10 
2317    I  15 

23  26  I  20 
23  25  ,  25 
23 14N!  30 


22  52N 
22  21 
2140 
20  60 
19  50 
[  18  43N 

17  28N 
16  06 
14  37 
13  08 
1123 
9  39N 


51N 
00 
07 
11 

15  N 
42  S 


3  39S 
5  35 
7  28 
9  20 
1108 
12  51S 

14  30  S 

16  03 

17  29 
1H48 

19  58 

20  59  S 

21  51 S 

22  32 

23  02 
23  20 
23  27 

'23  22S 


23  05S  Jan. 


July  5 
10 
15 
20 
25 
30 


Aug. 


4 
9 
14 
19 
24 
29 


Sept.  3 

8 
13 
18 
23 
28 

Oct.    3 

K 

13 
l.H 
23 
'JS 

Nov.  2 
/ 
12 
17 
22 
27 


Dec. 


2 

7 
12 
17 
22 
27 


North  IjatUude. 


69®        70° 


h.  m.  ■  A.  m. 

Sun  does  not  rise— 
Ri-ses  Nov .27  Nov.22  Nov. 


18  N 


Jan.  11      to  to 

11  a5  Jan.  16  Jan.  21 

10  :}5     11  03   

10  05     10  26  '  10  56 
9  39  I    9  56     10  16 


h.  m.  \  h.  tn 
Sun  does  not  rise  between— 
s'ov.l4  Nov.lO  Nov.  6  Nov.  i 
to       and   I  and      and      and 
Jan.  25|Jan.24;  Feb.  2;  Feb.  6:  Feb.  9; 

77     ,     85          93          98 
11  38     days,    da  vs.   da  vs.    da  vs. 
10  44     11  18    


I 


9  15 

8  53 
8  29 
8  07 
7  45 


9  28 
9  03 
8  38 
8  14 
7  30 


9  43 
9  14 

8  48 
8  22 
7  56 


7  22 

7  26 

6  59 

7  52 

6  38 

6  39 

6  16 

6  16 

5  54 

5  53 

5  31 

5  29 

7 
7 
6 


31 
06 
41 


6  16 


5 
4 
4 
4 
3 
8 


09 
47 
24 
01 
37 
13 

47 
20 
50 
13 


5  06 

4  42 

4  18 

8  53 

3  28 

3  01 

2  83 

2  02 

1  24 

0  25 

5 
5 

5 
4 
4 
3 
3 
2 

2 

1 


52 
26 

08 
37 
12 
45 
17 
48 

15 
37 


0  48 


10  03 

9  28 
8  58 
8  30 
8  02 


7 
7 


35 
09 
6  43 
6  18 
5  52 
5  -25 

00 
32 
05 

35 

a5 

33 


5 
4 
4 
3 
3 
2 


55 


1 
1  05 


Sun  docH  not 
May2lMay  16 

and      and 

July23:  July27; 

64  73 

dava.    days. 


set  between — 
Mayl2,May  ^ 


I  and 
July31; 

81 
days. 


and 

Aug.  4: 

88 
days 


0  44 

1  29 

2  04 

2  35 
58 

3  20 
43 
03 


0  51 


o 


3 
4 


4  23 

4  43 

5  02 
5  20 
5  39 

5  59 

6  17 
6  35 

6  55 

7  15 
7  36 
7  57 


1  41 

1  09 

2  16 

1  57 

2  45 

2  20 

8  10 

2  56 

3  34 

3  25 

3  57 

3  49 

4  18 

4  12 

4  59 

4  33 

4  59 

4  56 

1  23 

2  10 

2  44 

3  13 
3  40 


5  19 
5  39 
5  59 


5  17 
5  38 
5  59 


4 
4 
4 

5 


06 
29 
53 
15 


8 
s 
9 
9 
9 


19 
42 
Wi 
31 


f. 

IS 

6 

:v.» 

6 

oy 

7 

20 

7 

42 

8  05 

6  21 
6  42 
04 
26 
H) 
14 


7 

7 


I    17 


8  55 

9  23 
9  54 

10  31 


lU  34 


8  40 

9  10 
9  42 

10  22 


5  3H 

6  00 

6  22 

6  45 

7  Oh 
7  32 

7  5^ 

8  25 


S  54 
9  2>s 

10  09 

11  16 


Sun  does  not  rise  between— 
[Dec.   3  Nov.27  Nov.22  Nov.lS 


and   '  and 
Jan. 10;  Jan. 16: 

39         51 
days.  I  days. 


' 


and    I   and 
Jan.21:'Jan.25: 

61     I     69 
days,    days 


.3° 


h.  m. 


740        750 


76° 


I 


h.  m. 


10  23 
9  44 

9  11 
8  39 
8  09 

7  40 
7  13 
6  45 
6  18 
5  50 
5  22 

4  55 
4  26 

3  58 
3  25 
2  52 
2  13 

1  26 


11  03 

10  08 

9  25 

8  51 

8  18 


7 
7 
6 
6 
5 
5 

5 

4 

3 

8 
•) 

am 

1 


47 
17 
48 
19 
49 
20 

01 
19 
49 
12 

34 

48 


11  53 

10  31 

9  48 

9  03 

8  28 

7  55 
7  22 
6  51 
6  19 
5  48 
5  17 


11  28 

10  II 

9  18 

8  40 


8 
7 


03 
28 


6  54 
6  21 


5 
5 


47 
14 


4 
4 
3 
2 
2 
1 


45 

12 
89 

58 
13 
0« 


4  40 
3  53 
3  26 
2  40 

1  47 


I 


0  37 


26  Apr 


Sun  does  not  «<et  between— 
May  5  May  2  Apr.  28  Apr 
and   I   and      and   |  and 
Vug.  8;  AuR.12;  AiiK.15:  Aug.l8|Aui? 

96  103         110    i    116 

days.    days.    days.  '  days 


0  40 


1  44 

2  26 

3  00 
3  30 


1  00  I 

2  05  I  1  35 
2  44  !  2  26 
8  IS  I  3  a5 


3 
4 
4 
5 
5 


57 
22 
48 
12 
36 


6  00 

6  23 

6  4S 
13 
39 
07 

3S 


3  48 

4  16 

4  44 

5  10 

5  26 

6  01 


9  11 

9  54 

11  10 


6  26 

6  52 

7  19 
•7  47 

8  IH 

8  52 

9  33 
10  25 


37 
OH 
3S 


5  W) 

5  34 

6  01 


0  44 
2  01 

2  45 

3  24 


4 
4 

5 

5 


00 
33 
03 
33 


6 
6 
7 

8 

8 


26 
52 
19 
47 

IS 
52 


6  03 

6  31 

7  02 

7  34 

8  07 

8  49 

9  35 


10  04  10  45 


Sun  does  not  rise  between — 


Nov.14  Nov.lOlNov.  6 

and  ,  and   j   and 
Jan.29:'Feb.  2:  Feb.  6; 

77  85     ,     93 

flavs.    days.  •  days. 


Nov.  4|Nov 

and 
Feb.  9 

98 
days. 


77° 


78° 

80° 

h.  m. 

h.  fn. 

82° 


h.  vn.  ;  h.  m.     h.  fn.     h.  m. 
Sun  does  not  rise  between— 


Sun  does  not  rise  between — 


Nov.  1  Oct.  28,Oct.  23 

and      and  '  .and 
Feb.ll;  Feb.14:  Feb.20: 


103 
davs. 


110 
days. 


121 
days. 


Oct.  ITlOct 

and 

Feb.26 

133 

days. 


10  36 

9  38 
8  54 


10  10  I 

9  12  I  10  06 


13 
34 
57 
21 
45 
09 


8  25 
7  41 
02 
22 
43 
06 


8  55 
8  00 
11 
25 
38 
51 


9  52 
8  32 
28 
•29 


7 
6 


4  32 
8  53 
8  10 
2  15 
0  46 


4  24 

3  40 
2  51 
1  45 


4 
8 
1 


00 
03 
47 


5  31 
I    4  31 

I 

3  '23 
1  54 


Sun  does  not  set  betwc^en— 


.  22  Apr.  19 
and   ,  and 

22;  Ang.24; 
123        1'28 
davs.    days. 


Apr.  14  .\pr. 
and  '  and 

.^ug.^29;  Sept. 
138  ;  150 
days. '  days. 


1  27 

2  37 

3  08 

3  48 

4  ^25 

4  57 

5  31 

6  03 


6 
7 

7 
8 
9 


34 
08 
43 
•20 
08 


10  15 


1  55 


2 
3 
4 
4 
5 
6 


6  38 

7  15 

7  65 

8  41 

9  36 


49 

1  54 

86 

8  03 

17 

856 

54 

4  42 

29 

6  25 

0-1 

6  08 

6  51 

7  37 

8  28 

9  32 


1  68 
8  20 

4  -23 

5  18 

6  12 

7  08 

8  09 

9  24 


Sun  does  not  rise  between— 


1  Oct.  28 
and   I  and 
Feb.ll;;Feb.l4; 


103 
days. 


110 
days. 


Oct.  28 
and 

Feb.20; 

121 
days. 


84° 


86° 


h.  7n. 


h.  m. 


88° 


h.  TO. 


90° 


h,  m. 


12 
and 
Mar.  3: 

143 
days. 


Oct.   7|Oct.    1 
and   '  and 

Mar.8:Mar.l3: 

153        1&4 

days.    days. 


Sept2T 
and  . 

>larJ8; 

178 

days. 


9  33 

7  56  ' 
6  36 
5  18 
3  55 

2  05  I 


9  '22 

6  50 
4  53 
2  30 

7  m    

3  30  

Sun  does  not  set  between— 
}=  Apr.  3lMar.29Mar.24lMar.l? 
and   I   and      and   I   and 
9:  Sept  15;  =^t.2D:  >ef<Jr;: 


4;  Sept 
160 
davs. 


171 
days. 


181 
dav!?- 


192 
davs. 


2  08 

3  50 

5  07 

6  20 

7  36 
9  10 


2  30 
4  44 

6  35 

8  40 


3  •J9 
7  21 


Oct.  17  Oct.  12 


I 
Sun  does  not  rise  between— 


and 


Feb.26;  Mar.  3;  Mar.  8: 


13S 
days. 


and 


Oct    7 
and 


148 
days. 


153 
days. 


Oct.  1 
and 

Mar.l3; 
164 

davB. 


Sepi.2T 

and 

Mar.l-. 

173 

days. 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


499 


, 

Decli- 
na- 
tion, 

23  038 
22  34 
2153 
2102 
2001 

18  50 
17  31S 

;16  04S 
14  80 

12  51 
1106 

916S 

,    7188 

1   523 
326 
127S 
0  32N 

1    2  30N 

1 

'    4  26N 

6  21 
813 

10  01 

11  46 

13  25N 

14  59N 

16  27 

17  48 

19  02 

20  04 
2105 
2153N 

22  31N 

23  00 
23  18 
23  26 
23  24 
23  12N 

22  50N 

22  17 

2135 

20  44 
119  44 
'  18  36N 
1 

'  17  20N 

15  57 
14  28 

12  53 
1113 

9  29N 

7  40N 
!    5  49 

!    3  55 

'    2  00 
0  03N 
154S 

3  51S 
5  16 
7  40 

Approx. 
date. 

North  Latitude. 

• 

69° 

A.  m. 

Rises 

Jan.  11 

0  34 

1  24 

1  52 

2  24 

2  60 

3  16 

3  40 

4  02 
4  -23 

4  44 

5  06 
625 

5  44 

6  34 
6  23 

6  42 

7  02 
7  21 

7  40 

8  01 
8  23 

8  44 

907 

9  35 
10  02 
10  40 

70° 

71°         72° 

73° 

74° 

h.  m. 
►es  not  r 
Nov.  10 

and 
Feb.  2: 

86 

75° 

76° 

77° 

78° 

80° 

h.  TO 

ise  betv 
Oct.  23 

and 

Feb.20; 

121 

days. 

82° 

84° 

86° 

88° 

90° 

h.  TO. 

ireen— 
Sept.27 

and 
Mar.18; 

178 

Jan.   1 
6 
11 
16 
21 
26 
31 

Feb.  5 
10 
15 
20 
25 

Mar.  2 
7 
12 
17 
22 
27 

Apr.   1 
6 
11 
16 
21 
26 

May  1 

6 
11 
16 
21 
26 
31 

June  5 
10 
15 
20 
25 
30 

July  5 
10 
15 
20 
25 
80 

Aug.  4 

9 

14 

19 

'    24 

29 

Sept.  3 

8 
13 
18 
23 
28 

Oct.    3 

8 
13 

h.  m. 

Sun  d 
Nov.27 

to 
Jan.  16 

1  25 

2  03 

2  34 

303 

3  29 
353 

4  16 

4  38 

5  02 
5  23 

5  43 

6  04 
6  24 

6  44 

7  05 
7  26 

7  47 

8  09 
8  32 

8  67 

9  24 
9  54 

10  31 

11  43 

h.  TO. 

oesnot 
N'ov.22 

to 
Jan.  21 

h.  m. 
rise— 
Nov.18 

to 
Jan.  25 

h.  m. 
Sun  dc 
Nov.  14 

and 
Jan.24: 

77 
da  vs. 

1  03 

2  06 
2  45 
8  19 

ft.  TO. 

ise  betv 
Nov.  6 

and 

Feb.  C; 

93 

h.  TO. 

t'een— 
Nov.  4 

and 

Feb.  9: 

98 

days. 

1 

h.  m. ,    h.  TO. 
Sun  does  not  r 
Nov.  1  Oct.  28 

and   i  and 
Feb.ll:  Feb.l4; 

103        110 

h.  TO. 

^een— 
Ocp.  17 

and 

Feb.26; 

133 

days. 

h.  TO.       h.  TO. 

Sun  does  not  r 
Oct.  12  Oct.    7 

and      and 
Mar.  8;  Mar.  8; 

143        163 
days.     days. 

h.  TO. 
ise  betv 
Oct.    1 

and 
Mar.l3: 

164 

1  34 

2  14 

2  47 

3  16 
344 

4  09 
4  33 

4  67 

5  19 

6  41 

038 

1  48 

2  29 

3  02 
833 

4  00 
4  26 

4  62 
6  16 
Fk  an 

days.    days.  ' 

days.    days. 

days.  ;  days. 

i 

1 

1  32  1    0  38 

2  26       2  00 
.1  08  1     9  47 

1 

1  13 

2  23 

3  10 

3  50 

4  26 
4  58 
6  29 
600 

6  30 

7  01 

7  33 

8  07 

8  43 

9  25 
10  18 

1  37 

2  60 
8  37 

0  42 
2  24 
»  »1 

8  50        S  .^Q  1     S  '}R 

r"  ■ 

4  18 

4  46 

5  12 

6  87 
6  02 
6  26 

6  60 

7  16 

7  42 

8  08 

4  10 

4  41 
6  08 
6  35 
6  01 
6  27 

6  64 

7  21 
7  49 
R  17 

4  01 

4  33 
6  03 
6  32 
6  00 
6  28 

6  67 

7  26 

7  57 

8  29 

9  05 
9  49 

11  02 

2  29 

3  36 

4  27 
6  14 

5  67 

6  41 

7  26 

8  13 
909 

10  25 

F 

• 

4  16       4  06 
4  62       4  45 

2  42 

3  57 

4  68 
6  64 

6  50 

7  47 

8  62 
10  24 



3  00 

4  33 

....  — 

1 

5  26 

5  59 

6  32 

7  ft5 

7  40 

8  18 

9  00 
9  46 

622 
6  69 

6  34 

7  11 

7  48 

8  28 

9  14 
10  22 

8  37 

1 

6  03  1    603 
6  24       6  26 

6  46  ^    6  48 

7  08       7  12 
7  30       7  Jifi 

5  49 

7  06 

8  25 

10.18 

6  39 

7  83 
10  02 

509 
9  16 

Rises 
Mar.  IS 

.......I....... 

7  62 

8  17 

8  43 

9  11 

8  00 
8  27 
8  55 

Q  9fi 

.......    ■>••.*■ 

8  36       A  40 

! 

9  08 
9  45 

10  32 

9  26 

10  12 

11  5U 

■ 

1 

1 

9  40  i  10  03 
10  14     10  ."ifi 



1 

1 

_  _ 

:::::::::::::::::::  ::i 

11  17 

!!!.!!.*.*;!!!!« i 

1 

1 

. 

( 

1 

1 

, 

1 

1" 

Sundc 
May  21 

and 

July23; 

64 

days. 

)es  not 
May  16 

and 

July27; 

73 

days. 

set  bet\ 
May  12 

and 

July31: 

81 

days. 

veen— 
Ma>*  9 

and 
Aug.  4: 

days. 

Sundc 
May  6 

and 

Aug.  8: 

96 

days. 

)e8not 
May  2 

and 

Aug.l2; 

103 

days. 

set  betv 
Apr.  28 

and 
Aug.l5; 

110 
days. 

veen— 
Apr.  25 

and 
Aug.l8: 

116 
days. 

Sundc 

Apr.  22 

and 

Aiig.22: 

123 

days. 



)es  not 
Apr.  19 

and 

Aug.24; 

128 

days. 

1 

set  bet\ 

Apr.  14 
and 

Aug.29; 

138 

days. 

veen — 
Apr.  8 

and 

Sept.4; 

150 

days. 

Sun  does  not  set  between— 
Apr.  8Mar.29lMar.24lMar.l9 

and      and    |  and      and 

Sept. 9;  Sept  15:  Sept.20:  Sept.26; 

160    1    171         181         192 

days.  '  days.    days.    days. 

!    ■ 

1 

' 

1" 

• 

1 

1 

] 

11  16 
10  35 

10  ft") 
9  35 
9  09 
8  43 
8  19 
7  55 

7  82 

7  09 
6  48 
6  25 
6  03 
5  41 

5  19 
4  58 
4  36 
4  14 
3  51 
3  29 

3  06 
2  44 
2  20 
1  54 

1  ;io 

0  m 

Sun  d< 
Dec.  3 

and 

Jan.lO; 

39 

days. 

1 

! 

11  16 

10  27 
9  52 
9  22 

8  54 
8  28 
8  03 

7  3S 
7  14 
6  51 
6  27 
6  O-l 
5  41 

5  18 
4  65 
4  31 
4  58 
3  44 
3  20 

2  56 
2  30 
2  03 
1  33 
0  56 

1 

10  56 
10  12 

i 

10  ^\ 

11  19 

10  19 

9  37 

9  02 

8  29 

7  59 
7  30 

7  02 
6  32 
6  07 
5  40 

5  12 
4  46 
4  17 
3  49 

8  18 
2  47 

2  13 

1     .  . 

1 

1            1 

9  37  1    9  65 
9  06       9  20 
8  37       8  47 
8  10       8  18 

7  44       7  51 

11  00 

11  02 

9  18 

8  40 

8  08 
7  37 
7  ft5 
6  37 
6  08 
6  39 

5  10 
4  41 
4  11 
3  40 
3  07 

1 

1 

10  28 
9  37 
8  55 

8  19 
7  45 

7  13 
6  42 
6  11 
6  40 

5  09 
4  38 
4  05 

8  31 
2  5.t 

11  26 

10  02 

9  12 

8  31 
7  54 
7  18 
6  44 
6  11 

5  38 

6  05 
4  31 
3  56 
3  18 
2  3f> 
1  47 

0  30 

' 

1 

10  34 
9  34 

.......1-     

10  01 

• 

8  45       9  04 
8  08       8  14 
7  25       7  81 
6  49       6  51 
6  13       6  18 
6  37       5  3^1 

506       466 
4  25       4  18 
3  46  ,    3  34 
3  04       2  45 
2  13       1  47 

9  bG 
8  47 
7  52 
7  02 
6  15 
5  29 

4  42 
3  54 
2  59 
1  50 

' 

7  19 
6  54 
6  29 
6  05 
5  41 

5  16 
4  51 
4  26 
4  02 
3  37 
3  10 

2  45 
2  15 
1  42 
1  03 

7  25 
6  58 
6  32 
6  06 
5  41 

5  15 
4  47 
4  23 
3  56 
3  29 
3  00 

2  30 
1  56 
1  16 

9  48 
8  25 
7  20 
6  21 
6  24 

4  24 
3  20 
1  58 

9  31 

7  57 
6  30 
5  14 

8  54 
2  14 

9  03 
6  60 
4  55 

2  42 

7  51 
3  56 

Sets 
Sept26 

....... 

9  31     ,           IH 
11  18    ,           23 
13  02  S             28 

....... 

2  41  '     2  12 

1  .50       1  18 

1  04 

14  40S 

16  12 

17  38 
IK  55 

20  05 

21  05S 

21  55S 

22  35 

23  04 
23  21 
23  27 
23  218 

23  03S 

1 

Nov.  2 

12 
17 
22 
27 

Dec.  2 
7 

12 
17 
22 
27 

Jan.   1 

1  34       0  56 

.••.... 



1 

1 

1 

1 

« 

' 

)Qs  not 
iNov.27 

and 

Jan.l6; 

51 

days. 

rise  bet 
Nov.22 

and 

Jan.21; 

61 

days. 

ween— 
Xov.18 

and 

Jan.25; 

69 

days. 

Sun  d( 
Nov.  14 

and 

Jan.29; 

77 

days. 

)es  not 
Nov.lO 

and 

Feb.  2; 

85 

days. 

rise  bet 
Nov.  6 

and 

Feb.  6; 

93 

days. 

ween— 
Nov.  4 

and 

Feb.  9: 

98 

days. 

Sun  d< 
Nov.  1 

and 

Feb.ll: 

103 

days. 

)e8  not 
Oct.  28 

and 
Feb.l4; 

110 
days. 

rise  bet 
Oct.  23 

and 

Feb.20; 

121 

days. 

ween— 
Oct.  17 

and 
Feb.26: 

133 
days. 

Sun  dc 
Oct.  12 

and 

Mar,  3; 

143 

days. 

>es  not 
Oct.    7 

and 

Mar.  8; 

153 

days. 

rise  bet 
Oct.    1 

and 

Mar.13; 

164 

days. 

ween— 
Sepi.27 

and 
Mar.18; 

173 
days. 

500 


TABLE  10.— MEAN  LOCAL  TLME  OF  SUN  RISE. 


..__. 

South  Latitude. 

1 

Declina- 

A  »   -   - 

Approx. 
date. 

lion. 

o 

0° 

20 

4° 
h.  m. 

6° 
h.  m. 

8° 
h.m. 

10° 

no 

h.  m. 

129 
h.  m. 

130 
h.  m. 

14° 



h.m. 

15° 
h.  m. 

16° 

17° 

18° 

19^ 
A.  m. 

•XP 

/ 

h.  VI. 

A.  wi. 

h.  m. 

A.  171. 

A.  TO. 

h.  m. 

23 

a5  s 

Jan.  1 

5  59 

6  56 

5  52 

5  49 

6  45 

5  42 

6  40 

6  :« 

5  36 

5  34 

5  33 

5  31 

5  29 

5  27 

5  25  5  23 

212 

37 

6 

6  02 

6  59 

656 

5  52 

5  49 

5  45 

5  44 

5  42 

5  40 

538 

5  37 

535 

533 

6  31 

5  29  5  27 

21 

58 

11 

6  04 

6  01 

6  58 

6  55 

5  51 

5  47 

5  45 

6  44 

6  42 

6  40 

689 

537 

5  35 

533 

6  31  ^  :i0 

21 

08 

16 

6  06 

6  03 

6  00 

5  57 

5M 

5  50 

6  48 

6  47 

6  45 

5  43 

5  42 

6  40 

6  38 

636 

5  35  5  ;« 

20 

07 

21 

6  07 

6  04 

6  01 

6  58 

5  65 

5  52 

6  61 

6  49 

5  47 

6  46 

6  44 

5  43 

5  41 

539 

5  38  5  3»i 

18 

58 

26 

6  09 

6  06 

6  04 

6  01 

5  68 

5  .55 

6  64 

5  52 

5  61 

5  50 

5  48 

5  46 

6  45 

6  43 

5  42  5  40 

17 

39  S 

31 

6  10 

6  07 

6  06 

6  02 

6  00 

5  67 

6  56 

565 

6  53 

5  52 

5  51 

5  49 

5  48 

5  46 

5  4.^ 

5  44 

16 

13  8 

Feb.  5 

6  10 

'  6  OR 

6  06 

6  04 

6  01 

5  58 

5  57 

6  56 

5  54 

5  53 

5  52 

5  51 

5  50 

5  48 

5  47 

5  46 

14 

40 

10 

6  11 

6  09 

6  07 

6  05 

6  02 

6  00 

6  00 

6  58 

5  57 

5  56 

5  65 

5  64 

5  53  6  52 

5  50  '  5  50 

13 

01 

15 

6  11 

6  09 

6  07 

6  06 

6  03 

6  01 

6  01 

6  00 

5  69 

6  68 

6  67 

5  56 

5  55 

5  64 

5  53  5  52 

11 

16 

20 

6  10 

6  09 

607 

6  06 

6  04 

602 

6  02 

6  01 

6  00 

6  59 

5  58 

5  57 

6  57 

556 

5  55  5  64 

9 

28  S 

25 

6  10 

6  09 

6  07 

6  06 

6  04 

6  03 

6  02 

6  02 

6  01 

6  00 

6  00 

559 

6  59 

,  5  58 

5  57  i  5  56 

1 
7 

30  S 

Mar.  2 

6  09 

6  08 

6  07 

6  06 

6  04 

6  03 

6  02 

6  02 

6  01 

6  00 

6  00 

5  69 

5  59 

5  58 

5  58  1  5  57 

5 

34 

7 

6  07 

6  07 

6  06 

6  06 

6  04 

6  04 

6  08 

6  03 

6  03 

6  02 

6  02 

6  01 

6  01 

600 

6  00  6  Oi> 

3 

37 

12 

6  06 

6  06 

6  05 

6  05 

6  04 

6  04 

6  04 

6  04 

6  03 

6  03 

603 

602 

6  02 

6  02 

6  02  6  01 

1 

39  B 

17 

6  05 

6  04 

6  04 

6  04 

6  04 

604 

604 

6  04 

6  04 

6  04 

6  08 

6  03 

6  03 

6  03 

6  03  6  (K 

0 

20  X 

22 

6  03 

6  03 

6  03 

6  04 

6  04 

6  04 

6  04 

6  04 

6  04 

6  04 

6  04 

6  04 

6  04 

6  04 

•  6  04   6  04 

2 

1 

18  N 

27 

6  02 

6  02 

602 

603 

6  03 

6  04 

6  04 

6  04 

6  04 

6  04 

6  06 

6  05 

6  05 

6  05 

j  6  05  ;  6  06 

4 

15  N 

Apr.  1 

6  00 

6  01 

6  01 

6  02 

6  03 

6  08 

6  03 

6  08 

6  03 

6  04 

6  04 

6  04 

6  05 

605 

,  6  05  6  06 

6 

09 

6 

5  59 

6  00 

6  00 

6  02 

6  02 

6  03 

6  04 

6  04 

6  05 

6  05 

6  06 

6  06 

607 

6  07 

6  08  ,  6  0>i 

8 

02 

11 

5  57 

5  59 

6  00 

6  01 

6  02 

603 

6  04 

6  04 

6  05 

6  06 

6  06 

6  07 

608 

608 

6  09  6  09  , 

9 

51 

16 

6  56 

5  58 

5  59 

6  00 

6  02 

6  03 

6  04 

6  05 

6  OG 

6  06 

6  07 

6  08 

609 

6  09 

6  10  6  11 

11 

35 

21 

5  5.^ 

5  57 

5  58 

6  00 

6  02 

6  03 

6  04 

6  05 

6  Ot) 

6  07 

6  08 

6  09 

6  10 

6  11 

6  12  6  12 

13 

15  N 

26 

564 

5  56 

5  68 

6  00 

6  02 

6  03 

6  0-1 

6  05 

6  06 

6  07 

6  08 

6  09 

6  10 

6  11 

6  12 

6  13 

14 

50  N 

May  1 

5  53 

6  55 

6  58 

6  00 

6  02 

6  01 

6  05 

6  0»J 

6  08 

6  09 

6  10 

6  11 

6  12 

6  13 

6  14 

6  16 

16 

19 

6 

5  53 

5  55 

5  58 

6  00 

6  02 

6  a5 

6  06 

6  07 

6  09 

6  10 

6  11 

6  12 

6  14 

6  15 

6  16  ,  6  17 

17 

42 

11 

5  52 

5  55 

6  58 

6  00 

6  03 

6  05 

6  07 

6  08 

6  10 

6  11 

6  12 

6  14 

6  15 

6  16 

6  18  6  19 

18 

55 

16 

5  52 

5  55 

5  58 

6  01 

6  o;^ 

6  06 

6  08 

6  09 

6  11 

6  12 

6  14 

6  15 

6  17 

6  18 

•  6  20  '  6  21 

19 

58 

21 

5  .52 

5  56 

5  58 

6  01 

6  04 

6  07 

6  09 

6  10 

6  12 

6  14 

6  15 

6  17 

6  18 

6  20 

6  22  6  23 

21 

OO 

26 

5  53 

5  56 

5  59 

6  02 

6  05 

6  08 

6  10 

6  12 

6  13 

6  15 

6  17 

6  18 

6  20 

6  21 

'  6  23  :  6  25 

;  21 

1 

48  N 

31 

5  53 

5  57 

6  00 

6  08 

6  Oli 

6  10 

6  12 

6  13 

6  15 

6  16 

6  18 

620 

6  22 

623 

625 

6  27 

22 

28  X 

June  5 

5  54 

5  58 

6  01 

6  05 

6  08 

6  11 

6  13 

6  14 

6  16 

6  18 

620 

6  22 

623 

6  25 

6  27 

6  -29 

22 

57 

10 

5  55 

5  59 

6  02 

6  06 

6  09 

6  12 

6  14 

6  16 

6  18 

6  20 

6  21 

6  23 

6  25 

6  27 

6  29  '  6  31 

23 

17 

15 

5  56 

6  00 

6  03 

6  07 

6  10 

6  13 

6  14 

6  16 

6  IX 

6  20 

6  22 

6  23 

6  25 

6  27 

6  29  '  6  31 

23 

26 

20 

5  57 

6  01 

6  04 

6  08 

6  11 

6  15 

6  17 

6  18 

6  20 

6  22 

6  24 

6  26 

6  28 

6  30 

6  32  6  S< 

2:^ 

25 

25 

6  58 

6  02 

6  a5 

6  09 

6  12 

6  16 

6  1« 

6  19 

6  21 

6  '23 

6  25 

6  27 

6  29 

6  31 

6  32  6  34 

23 

14  N 

30 

■ 

6  59 

C  03 

6  06 

6  10 

6  13 

6  16 

6  17 

6  19 

6  21 

6  23 

6  -26 

6  27 

6  29 

6  31 

6  32   6  3, 

22 

52  X 

July  5 

6  00 

6  04 

6  07 

6  11 

6  H 

6  17 

6  18 

6  20 

6  21 

6  23 

6  25 

6  27 

6  29 

6  31 

6  3:i     6  M 

22 

21 

10 

6  01 

6  04 

6  08 

6  11 

6  14 

6  18 

6  19 

6  21 

6  23 

6  24 

6  26 

6  28 

6  30 

6  32 

6  38  6  ai 

21 

10 

15 

6  02 

6  05 

6  OH 

6  11 

6  14 

6  IM 

6  19 

6  21 

6  23 

6  24 

6  26 

6  28 

6  29 

6  31 

6  33   6  34 

2U 

50 

20 

6  02 

6  a5 

6  0« 

6  11 

6  14 

6  17 

6  19 

6  21 

6  22 

6  24 

6  25 

6  27 

6  28 

6  30 

6  32  .  6  33 

!^ 

50 

•25 

6  02 

6  0=) 

6  08 

6  11 

6  14 

6  17 

6  IS 

6  -20 

6  21 

6  23 

6  24 

6  26 

6  27 

,  6  -29 

6  30  6  32 

1« 

43  N 

30 

6  02 

6  05 

6  08 

6  11 

6  13 

6  16 

6  17 

6  19 

6  20 

6  21 

6  23 

6  24 

6  26 

6  27 

6  28  6  30 

17 

28  X 

Aug.  4 

6  02 

6  06 

6  07 

6  10 

6  12 

6  15 

6  17 

6  18 

6  19 

6  21 

6  •« 

6  -23 

6  25 

6  26 

6  27  6  29 

,  16 

06 

9 

6  02 

6  04 

6  06 

6  08 

6  11 

6  13 

6  14 

6  15 

6  16 

6  IH 

6  19 

6  20 

6  21 

6  22 

6  24  1  6  *25 

14 

37 

14 

6  01 

6  03 

6  05 

6  07 

6  09 

6  11 

6  12 

6  13 

6  14 

6  15 

6  16 

6  17 

6  18 

6  20 

6  21   6  22 

;  13 

03 

19 

6  00 

6  02 

6  04 

6  05 

6  07 

6  09 

6  10 

6  10 

6  12 

6  12 

6  13 

6  14 

6  15 

6  16 

6  17  6  1^ 

11 

23 

24 

5  59 

6  01 

6  03 

6  04 

6  06 

6  07 

6  08 

6  09 

6  10 

6  11 

6  11 

6  12 

6  13 

6  14 

6  15  6  1.1 

1   9 

39  X 

29 

5  57 

5  bH 

6  00 

0  01 

6  02 

6  04 

6  04 

6  05 

6  Oii 

6  06 

6  07 

6  08 

6  08 

6  09 

6  10  8  10 

I   7 

51  X 

Sept.  3 

5  56 

5  57 

6  58 

5  59 

6  00 

6  01 

6  01 

6  02 

6  02 

6  03 

6  03 

6  04 

6  04 

6  05 

6  06  <  6  06 

6 

00 

8 

5  M 

5  55 

5  56 

5  bi'y 

5  57 

5  5.S 

5  5M 

5  .59 

5  59 

5  59 

6  00 

6  00 

6  00 

6  01 

6  02  •  6  02 

4 

07 

13 

5  52 

5  53 

5  53 

5  54 

5  54 

5  55 

5  55 

5  .55 

5  55 

5  56 

5  56 

666 

5  56 

5  57 

5  57  :  5  57 

2 

11 

18 

5  51 

5  51 

5  51 

6  51 

5  51 

5  52 

5  52 

5  62 

6  52 

5  52 

5  52 

5  52 

5  52 

5  62 

5  53  5  M 

0 

15  X 

23 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49  5  49 

1 

12  S 

28 

5  47 

_ 

5  47 

5  46 

5  46 

5  46 

5  46 

6  46 

5  46 

5  46 

5  46 

5  46 

5  45 

6  45 

5  45 

5  45  5  45 

3 

39  S 

Oct.   3 

5  45 

5  45 

5  44 

5  44 

5  43 

5  43 

5  43 

5  43 

5  42 

5  42 

5  42 

5  41 

5  41 

5  41 

5  40  5  40 

5 

35 

8 

5  44 

5  43 

5  42 

5  41 

5  40 

5  40 

5  39 

5  39 

5  :i.s 

5  38 

5  37 

5  87 

5  :36 

636 

5  35  5  S5 

1   7 

28 

13 

5  43 

5  41 

5  40 

5  39 

5  38 

5  37 

6  36 

5  36 

6  35 

5  35 

5  34 

5  33 

5  33 

5  32 

5  31   5  31 

9 

20 

18 

5  VI 

5  40 

5  as 

5  37 

5  36 

6  [^ 

5  35 

5  34 

5  33 

5  33 

5  32 

5  31 

630 

5  29 

5  29  5  2*1 

11 

OH 

2;j 

5  41 

5  39 

5  37 

5  36 

5  :m 

5  33 

5  33 

5  32 

5  31 

5  30 

5  29 

5  28 

5  27 

5  26 

5  25  1  5  24 

12 

51  S 

28 

5  40 

5  38 

5  36 

5  M 

5  32 

5  31 

6  31 

6  cM 

5  29 

5  27 

5  27 

5  25 

5  24 

5  23 

5  22  5  21 

14 

:io  s 

Xov.  2 

5  40 

5  3« 

5  35 

5  33 

5  31 

5  29 

5  28 

5  27 

5  26 

5  24 

5  24 

5  22 

5  21 

5  20 

5  19  5  18 

16 

03 

7 

5  40 

5  38 

6  :i5 

5  33 

5  30 

5  2S 

5  27 

5  26 

5  24 

5  23 

5  22 

5  20 

5  19 

5  18 

5  16  ,  5  15 

17 

29 

12 

5  40 

5  ;i8 

5  35 

5  :« 

5  30 

5  27 

5  2<5 

6  25 

5  23 

5  22 

5  21 

5  19 

5  18 

5  16 

5  15  5  13 

18 

48 

17 

6  41 

5  38 

6  35 

5  33 

5  30 

5  27 

5  26 

5  24 

5  23 

5  21 

5  20 

5  18 

5  17 

5  15 

5  14 

5  12 

19 

.5.S 

22 

5  42 

5  39 

5  3r. 

5  34 

5  30 

5  27 

5  26 

5  24 

5  23 

5  21 

5  20 

5  18 

5  16 

5  15 

5  13 

5  11 

20 

59  S 

27 

5  44 

5  40 

5  37 

5  35 

5  31 

5  28 

5  27 

5  25 

5  23 

5  22 

5  20 

5  18 

5  16 

5  16 

5  IS  5  11 

21 

51  S 

Dec.  2 

5  45 

5  42 

6  39 

5  36 

5  32 

'  5  29 

5  28 

5  26 

5  24 

5  22 

5  21 

5  19 

5  17 

5  15 

5  13  1  5  11 

22 

32 

' 

5  47 

5  43 

5  40 

5  37 

5  33 

5  30 

5  2H 

5  26 

5  25 

5  23 

5  21 

5  19 

5  17 

5  15 

5  13  5  11 

23 

02 

12 

5  .50 

5  4() 

5  43 

5  40 

5  36 

5  32 

5  30 

5  'IX 

5  26 

5  24 

5  23 

6  21 

6  19 

5  17 

5  16  5  13 

23 

20 

17 

5  52 

5  49 

5  45 

5  42 

5  38 

5  34 

5  32 

5  30 

5  28 

5  26 

5  25 

5  23 

6  21 

5  19 

5  17  5  15 

23 

27 

22 

5  54 

5  51 

5  48 

5  44 

5  41 

5  37 

5  35 

5  ;i4 

5  32 

5  'Mi 

5  28 

6  26 

5  24 

5  22 

5  ao  5  IS 

23 

22  S 

27 

5  57 

6  54 

5  r>o 

5  47 

5  43 

5  39 

5  37 

5  *i 

5  38 

5  31 

5  30 

628 

6  26 

524 

5  22  5  20 

23 

a5  S 

Jan.  1 

5  59 

6  55 

5  52 

5  49 

5  45 

5  42 

5  40 

5  3.S 

5  :^6 

5  31 

5  33 

5  31 

6  29 

527 

525  '5  23 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


501 


South  Latitude. 

Declina- 

Approz. 
date. 

lion. 

0° 

2° 
h,  m. 

40 

1 

60 
h.  m. 

8° 
k.  M. 

10° 

11° 

120 
h.  m. 

130 

14° 
h.  m. 

15° 

16° 
h.  m. 

17° 

18° 

19° 
h.  m. 

20° 

0    / 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

/t.  m. 

h.  7R. 

h.  M. 

h.  m. 

h.  m. 

23  03  8 

Jan.  1 

6  06 

6  12 

6  15 

6  18 

6  22 

626 

627 

629 

6  31 

6  32 

634 

6  86 

6  38 

6  40 

6  42 

6  44 

22  34 

6 

6  10 

6  14 

6  17 

6  20 

6  24 

6  27 

629 

6  31 

6  32 

6  34 

636 

638 

6  40 

6  41 

6  43 

6  46 

21  68 

11 

6  12 

6  16 

6  18 

6  22 

626 

6  28 

6  29 

6  31 

6  83 

6  34 

636 

6  38 

6  40 

641 

6  48 

6  45 

21  02 

16 

6  14 

6  17 

6  20 

6  23 

626 

629 

6  80 

6  32 

633 

6  84 

6  37 

6  38 

6  40 

6  42 

643 

6  45 

20  01 

21 

6  15 

6  18 

6  21 

6  24 

6  27 

6  80 

6  82 

633 

635 

6  86 

638 

6  39 

6  41 

6  43 

6  44 

6  46 

18  50 

26 

6  17 

6  20 

6  22 

6  25 

6  28 

6  SO 

6  82 

6  33 

635 

6  86 

6  38 

6  39 

6  40 

6  42 

6  44 

646 

17  31  S 

81 

6  17 

6  20 

6  23 

6  25 

6  28 

6  30 

6  81 

683 

6  34 

6  36 

6  87 

6  38 

6  40 

6  41 

6  42 

6  44 

16  04  S 

Feb.  6 

6  18 

620 

6  23 

625 

627 

6  30 

6  81 

682 

683 

6  84 

636 

6  37 

6  38 

6  39 

6  40 

6  42 

14  80 

10 

6  18 

6  20 

6  22 

624 

6  26 

629 

6  81 

6  32 

6  83 

6  34 

636 

6  36 

6  37 

6  38 

6  39 

640 

12  51 

15 

6  18 

620 

622 

623 

6  26 

627 

6  28 

6  29 

6  30 

6  31 

6  32 

683 

6  84 

6  85 

6  36 

6  86 

11  06 

20 

6  18 

6  19 

6  21 

6  22 

6  24 

6  26 

6  27 

6  28 

6  29 

629 

630 

6  31 

682 

633 

6  34 

6  34 

9  16S 

26 

6  17 

6  18 

6  19 

6  21 

6  22 

6  24 

6  '26 

6  25 

6  26 

6  27 

627 

628 

6  29 

6  29 

6  30 

6  31 

7  18  8 

Mar.  2 

6  16 

6  17 

6  18 

6  19 

6  20 

6  21 

6  21 

622 

622 

6  23 

628 

624 

6  24 

6  26 

626 

6  26 

5  23 

7 

6  15 

6  15 

6  16 

6  17 

6  18 

6  19 

6  20 

6  20 

6  20 

6  21 

6  21 

622 

622 

622 

623 

623 

3  25 

12 

6  14 

6  14 

6  14 

6  15 

6  15 

6  16 

6  16 

6  16 

6  16 

6  16 

6  17 

6  17 

6  17 

6  17 

6  18 

6  18 

1  27  8 

17 

6  12 

6  12 

6  12 

6  12 

6  12 

6  13 

6  13 

6  13 

6  13 

6  18 

6  18 

6  13 

6  13 

6  13 

6  14 

6  14 

0  32  N 

22 

6  11 

6  10 

6  10 

6  10 

6  10 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  10 

6  11 

6  10 

6  10 

6  10 

2  80  N 

27 

609 

608 

608 

6  08 

607 

608 

6  08 

6  07 

6  07 

607 

6  07 

607 

607 

606 

606 

6  06 

4  26  N 

Apr.  1 

608 

607 

606 

606 

605 

605 

605 

6  04 

6  04 

6  04 

603 

603 

6  03 

6  02 

6  02  !  6  01  1 

6  21 

6 

606 

605 

604 

603 

602 

602 

6  02 

6  01 

6  01 

600 

6  00 

6  59 

5  59 

558 

5  58 

6  67 

8  18 

11 

6  05 

603 

6  02 

6  01 

6  00 

5  69 

669 

5  58 

558 

6  67 

6  67 

556 

555 

6  55 

5  54 

653 

10  01 

16 

604 

6  02 

600 

569 

6  57 

5  67 

656 

665 

655 

564 

558 

5  62 

5  52 

6  51 

5  50 

6  49 

11  46 

21 

603 

600 

569 

5  57 

555 

6  54 

553 

5  62 

5  51 

660 

6  49 

5  48 

6  47 

5  46 

5  46 

6  44 

13  25  N 

26 

602 

6  59 

6  67 

666 

554 

5  62 

560 

550 

5  48 

6  47 

5  46 

5  45 

544 

5  48 

6  42 

6  41 

14  .  59  N 

May  1 

6  01 

558 

666 

5  54 

6  52 

560 

5  48 

5  47 

5  46 

545 

6  44 

548 

5  42 

6  4a 

5  89  1  5  88  1 

16  27 

6 

6  00 

658 

6  65 

5  63 

550 

5  49 

6  48 

6  47 

545 

6  44 

6  43 

5  41 

5  40 

5  39 

5  38 

6  36 

17  48 

11 

6  00 

6  67 

6  55 

5  52 

6  60 

5  47 

645 

6  44 

5  43 

6  42 

5  40 

6  89 

5  37 

5  36 

534 

683 

19  02 

16 

600 

5  57 

664 

5  62 

6  49 

6  46 

6  44 

5  43 

5  42 

5  41 

5  39 

5  87 

5  36 

5  34 

5  32 

6  31 

20  04 

21 

6  00 

5  57 

664 

6  61 

6  48 

6  46 

5  45 

6  43 

6  42 

6  41 

5  39 

5  37 

6  36 

533 

5  32< 

5  31  ! 

21  05 

26 

6  01 

5  58 

6  54 

6  51 

5  48 

5  45 

6  44 

5  42 

6  40 

5  39 

6  37 

5  35 

5  34 

5  32 

5  30 

529  ! 

21  53  N 

81 

6  01 

5  58 

665 

5  62 

6  48 

5  45 

6  43 

5  42 

5  40 

538 

5  37 

5  35 

533 

5  31 

5  30  '  6  28 

2-/  31  N 

June  5 

6  02 

659 

6  56 

5  52 

5  49 

6  45 

5  44 

5  42 

5  40 

538 

5  37 

635 

5  33 

5  31 

5  29  6  28 

23  00 

10 

6  03 

600 

5  56 

553 

6  50 

5  46 

5  44 

5  42 

5  41 

5  39 

6  37 

535 

533 

5  32 

930  ;  628 

23  18 

16 

6  04 

6  01 

5  57 

654 

6  50 

5  47 

545 

5  43 

6  42 

5  40 

5  38 

5  36 

5  34 

6  82 

5  80  1  6  28 

23  26 

20 

6  05 

6  02 

5  68 

555 

5  51 

5  48 

5  46 

5  44 

5  43 

6  41 

5  39 

5  37 

5  35 

5  33 

5  31  6  29 

23  24 

25 

6  06 

6  03 

600 

5  56 

553 

5  49 

5  47 

5  46 

6  44 

5  42 

5  40 

538 

686 

5  34 

5  32  6  SO 

23  12  N 

30 

6  07 

6  04 

6  01 

5  67 

5  54 

550 

5  48 

6  47 

5  45 

5  43 

6  41 

5  39 

5  38 

5  36 

5  34  '  5  82 

22  50  N 

July  5 

6  03 

605 

6  02 

558 

5  55 

6  51 

6  49 

6  47 

6  45 

6  48 

5  42 

5  40 

638 

5  86 

5  34  1  6  33 

22  17 

10 

609 

6  06 

6  03 

5  59 

5  56 

6  53 

5  51 

5  49 

5  48 

6  46 

5  44 

6  42 

6  41 

5  39 

5  37  5  85 

21  35 

15 

6  10 

606 

6  04 

6  00 

5  57 

554 

6  52 

5  61 

6  49 

5  47 

5  46 

5  44 

5  42 

5  41 

539 

5  37 

20  44 

20 

6  10 

607 

6  04 

6  01 

558 

665 

5  53 

5  52 

660 

6  49 

5  47 

6  46 

6  44 

5  42 

5  41 

6  89 

'  19  44 

26 

6  10 

6  07 

6  04 

602 

5  59 

5  56 

554 

5  63 

6  62 

660 

•5  48 

5  47 

6  45 

644 

5  42 

6  41 

18  36  N 

80 

6  10 

6  07 

6a5 

6  02 

5  59 

5  57 

5  55 

5  64 

653 

5  61 

6  50 

5  48 

6  47 

5  46 

5  44 

5  43 

17  20  N 

Aug.  4 

6  10 

6  07 

6  05 

6  02 

600 

5  57 

5  56 

655 

654 

6  52 

6  51 

550 

6  48 

5  47 

5  46 

5  44 

15  57 

9 

6  09 

6  07 

6  04 

6  02 

6  00 

5  58 

556 

565 

554 

563 

5  62 

5  51 

660 

5  48 

5  47 

5  46 

14  28 

14 

6  08 

606 

6  04 

6  02 

6  00 

5  58 

5  57 

566 

5  55 

5  54 

6  63 

5  52 

6  51 

550 

5  48 

5  47 

12  53 

19 

6  07 

605 

6  03 

6  02 

6  00 

5  58 

5  57 

5  66 

5  55 

6  54 

5  54 

5  53 

5  62 

5  51 

5  50 

5  49 

11  18 

24 

6  06 

6  04 

6  03 

6  01 

6  00 

5  58 

5  57 

5  56 

566 

565 

554 

5  54 

5  52 

5  52 

5  61 

5  50 

9  29  N 

'29 

6  05 

6  03 

6  02 

600 

5  59 

5  58 

5  57 

5  56 

656 

5  65 

555 

5  54 

6  63 

5  53 

6  62 

5  61 

7  40  N 

Sept.  8 

6  03 

6  02 

6  01 

6  00 

5  59 

5  58 

5  57 

5  67 

6  5() 

5  56 

5  65 

5  55 

664 

5  64 

553 

5  52 

5  49 

8 

6  02 

6  00 

600 

6  59 

5  58 

5  57 

5  57 

556 

5  56 

5  56 

5  55 

5  &5 

555 

5  64 

5  54 

5  53 

3  55 

13 

60O 

5  59 

5  58 

558 

5  57 

5  57 

5  57 

566 

6  5(> 

5  56 

5  56 

5  55 

565 

565 

5  65 

5  64 

2  00 

18 

5  5« 

5  57 

5  57 

5  57 

5  67 

5  57 

5  57 

5  57 

6  57 

5  57 

5  57 

5  57 

5  67 

5  67 

5  57 

5  57 

0  03  N 

28 

5  56 

6  56 

5  56 

5  56 

5  56 

656 

556 

5  56 

656 

5  56 

556 

5  56 

656 

566 

5  57 

5  57 

1^  54  8 

28 

5  55 

5  54 

5  55 

5  55 

5  66 

556 

656 

556 

556 

5  56 

5  57 

5  57 

5  57 

5  67 

5  58 

5  58 

3  51  8 

Oct.   8 

5  53 

5  53 

5  b\ 

5  54 

655 

656 

556 

656 

6  57 

5  57 

6  57 

5  58 

568 

5  58 

5  59 

5  69 

5  46 

8 

5  52 

5  52 

5  53 

5  54 

655 

656 

5  56 

5  66 

5  57 

5  57 

558 

5  58 

5  59 

5  59 

6  00 

6  00 

7  40 

18 

5  50 

5  51 

5  52 

5  53 

5  54 

556 

5  56 

6  67 

6  67 

5  58 

6  59 

5  59 

6  00 

6  00 

6  01 

6  02 

9  31 

18 

5  49 

5  50 

6  61 

5  53 

5  54 

556 

5  67 

5  67 

558 

5  59 

6  00 

600 

6  01 

6  02 

6  03 

6  04 

11  18 

23 

5  48 

5  50 

5  51 

5  53 

5  55 

5  56 

5  57 

6  58 

6  59 

6  00 

6  01 

6  02 

603 

604 

6  05 

606 

13  02  8 

28 

5  48 

5  49 

5  51 

5  53 

5  55 

5  57 

5  58 

5  59 

6  00 

6  01 

6  02 

604 

6  04 

606 

6  07  6  08 

14  40  8 

Nov.  2 

5  48 

6  49 

6  62 

6  54 

5  56 

5  58 

6  00 

6  01 

6  02 

6  03 

6  04 

605 

606 

6  08 

6  09  •  6  10 

16  12 

1 

5  48 

5  50 

5  52 

5  55 

5  57 

6  00 

6  01 

6  02 

6  01 

6  05 

6  05 

607 

6  09 

6  10 

6  11 

6  13 

17  38 

12 

5  48 

5  .y 

553 

5  56 

559 

6  01 

6  03 

6  04 

6  0(5 

6  07 

6  08 

6  10 

6  11 

6  13 

6  14 

6  IG 

.  18.  55 

17 

5  49 

6  52 

555 

5  58 

6  00 

6  m 

6  05 

6  06 

6  08 

6  09 

6  11 

6  12 

6  14 

6  16 

6  17 

6  19 

'  20  05 

22 

560 

5  53 

5  56 

600 

6  02 

6  05 

6  06 

6  08 

609 

6  11 

6  12 

6  14 

6  16 

6  17 

6  19 

6  21 

21  05  8 

27 

5  52 

6  55 

5  58 

6  02 

6  05 

6  07 

G  08 

6  10 

6  12 

6  13 

6  15 

6  17 

6  19 

6  20 

6  22  6  24 

21  56  8 

Dec.  2 

5  53 

5  67 

600 

6  04 

6  07 

6  10 

6  12 

6  14 

6  16 

6  17 

6  19 

6  21 

6  23 

6  24 

6  26  '  6  28 

22  36 

7 

5  55 

5  59 

6  02 

G  06 

6  10 

6  12 

6  13 

6  15 

6  17 

6  19 

6  21 

6  23 

6  25 

6  27 

6  28  6  30 

23  04 

12 

5  58 

6  02 

6  05 

6  09 

6  12 

6  15 

6  14 

6  18 

6  20 

6  22 

6  24 

6  26 

6  27 

6  29 

G  31 

6  33  ' 

23  21 

17 

6  00 

6  04 

6  08 

6  11 

6  15 

6  18 

6  20 

6  22 

6  24 

6  26 

6  27 

6  29 

6  31 

6  33 

6  35 

6  37  I 

23  27 

22 

6  03 

6  07 

6  10 

614 

6  17 

6  20 

6  2-2 

6  '23 

625 

6  27 

6  29 

6  31 

6  33 

6  35 

6  37  6  39 

23  21  8 

27 

6  05 

609 

6  18 

6  16 

6  20 

6  23 

6  25 

6  27 

6  29 

6  30 

6  32 

G  34 

6  36 

6  38 

6  40  6  42 

28  03  8 

Jan.  1 

6  08 

6  12 

6  15 

6  18 

6  -22 

6  26 

6  27 

6  29 

6  31 

632 

6  31 

6  36 

638 

6  40 

6  42  6  44 

1 

502 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


1 

1 

—  _   _ 

South  I  Altitude. 

Declina- 
tion, 

Approx. 
dale. 

-  — 

1         1 

■ 

o 

# 

21° 

22° 

23° 

24° 
h.  m. 

25° 
fi.  m. 

26°  , 

1 

27° 
h.  m. 

28° 
At,  m. 

29° 

ft.  VI. 

80°   31°   32° 

1 

33°   34° 
ft.  TO.  ft.  m. 

:^5° 
ft.  w. 

h.  m. 

h.  m. 

h.  m. , 

h.  m. 

A,  TO.  i  ft.  m.    A.  TO. 

23 

W>  S 

Jan.  1 

5  21 

5  19 

5  17  1 

5  15 

5  13 

5  11 

5  08 

5  06 

5  04  .  5  01  1  4  59  4  57 

4  54  4  51 

4  49 

4  4^; 

,  22 

37 

6 

5  24 

5  22 

5  20 

5  18 

5  16 

5  14 

6  12 

5  10 

5  07  5  05  5  03  5  01 

4  58  4  55 

4  53 

4  ^\ 

,  21 

58 

11 

6  28 

5  2(5 

5  24 

5  22 

5  20 

5  18 

5  16 

5  14 

5  11  5  09  5  07  5  a5 

5  02  i  5  00 

4  57 

4  v. 

21 

08 

16 

5  31 

5  29 

5  27 

5  26 

5  24 

5.22 

5  20 

5  18 

5  16  5  13  5  11  5  09 

5  07  ;  5  05 

5  02 

5  C"J 

20 

07 

21 

6  35 

5  Sli 

5  31 

5  29 

5  27 

5  26 

5  24 

5  -22 

5  20  5  18  5  16  5  14 

5  12  ,  5  09 

5  07 

5  ()-=» 

'  18 

5.S 

26 

5  38 

5  36 

5  35 

5  33 

5  31 

6  30 

5  28 

5  26 

5  24  5  22  5  20  5  19 

5  16 

5  14 

5  12 

5  10 

17 

39  S 

31 

5  41 

5  40 

5  3H 

5  37 

5  3.") 

5  83 

5  32 

5  30 

5  29 

5  27  5  25  5  23 

5  21 

5  19 

5  17 

5  i:» 

16 

13  S 

Feb.  5 

5  44 

5  43 

5  41 

5  40 

5  39 

5  37 

5  36 

6  34 

533'536  530  5  28 

5  26 

5  24 

5  -22 

A  -3) 

14 

10 

10 

5  47 

5  46 

5  45 

5  43 

5  42 

5  41 

5  39 

5  38 

5  37  5  35  5  34  5  33 

6  31 

5  29 

5  28 

5  -Jt^ 

13 

01 

15 

5  5(J 

5  49 

6  4S 

5  46 

5  45 

5  44 

5  43 

5  42 

5  41  5  39  5  38  5  37 

5  86 

5  84 

5  3:> 

o  SI 

11 

16 

20 

5  o'2 

5  51 

5  50 

5  49 

5  48 

6  47 

5  46 

5  45 

5  44  ;  5  43  5  42  5  41 

5  40  6  39 

5  37 

5  :« 

,   9 

28  S 

25 

5  51 

5  54 

5  53 

5  52 

5  51 

550 

5  50 

5  4y 

5  48  5  47  5  46  5  45 

5  44  5  48 

5  42 

5  41 

7 

30  S 

Mar.  2 

5  56 

5  56 

•5  55 

5  55 

5  54 

5  53 

5  53 

5  52 

5  51  :  5  51  6  50 

5  49 

6  48 

5  48 

5  47 

5  46 

5 

34 

7 

5  5h 

5  58 

5  67 

5  57 

5  56 

5  56 

5  55 

5  55 

5  54  5  54  6  53 

5  5:^ 

5  52 

5  52 

5  51 

5  h\. 

3 

37 

12 

6  00 

6  00 

5  59 

5  59 

5  59 

5  59 

5  58 

5  5s 

6  58  5  57  5  57 

5  67 

556 

5  56 

5  55 

h  5-^ 

1 

39  S 

17 

6  02 

6  02 

6  01 

6  01 

6  01 

6  01 

6  01 

6  Ul 

6  01  6  00 

6  00 

6  00 

600 

6  00 

6  00 

5  59 

0 

20  N 

22 

6  03 

6  03 

6  03 

603 

6  03 

6  03 

6  03 

6  03 

6  08 

6  03 

6  03  1  6  03 

6  03 

6  03 

6  04 

6  W 

2 

18  N 

27 

6  05 

6  05 

6  05 

6  a5 

605 

6  06 

6  06 

6  06 

6  06 

606 

6  07  '  6  07 

607 

6  07 

6  08 

6  08 

4 

15  N 

Apr.  1 

6  06 

6  07 

6  07 

6  07^ 

6  08 

6  08 

6  08 

6  09 

6  09 

6  09 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6 

09 

6 

6  08 

6  08 

6  09 

609 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6  13 

6  13 

6  14 

6  15 

,  6  15 

6  16 

8 

02 

11 

6  09 

6  10 

6  10 

6  11 

6  12 

6  13 

6  13 

6  14 

6  15 

6  15 

6  16 

6  17 

6  18 

6  19 

6  19 

6  20 

9 

51 

16 

6  11 

6  12 

6  12 

6  13 

6  n 

6  15 

6  16 

6  17 

6  17 

6  18  6  19 

6  20 

6  21 

6  22 

6  '2Z 

6  24 

11 

35 

21 

6  12 

6  13 

6  14 

6  15 

6  16 

6  17 

6  18 

6  19 

6  20 

6  21  ,  6  23 

6  24 

6  25  6-26 

6  27 

6  > 

13 

15  N 

26 

6  14 

6  15 

6  16 

6  17 

6  19 

6  20 

6  21 

6  22 

6  28  6  25  6  26 

6  27 

6  28 

6  80 

6  31 

6  S3 

14 

50  N 

May  1 

6  17 

6  18 

6  19 

6  21 

6  '22 

6  23 

6  25 

6  26 

6  27  6  28  *  6  29 

6  81 

6  32 

6  34 

6  35 

1  6  37 

16 

19 

6 

6  19 

6  20 

6  22 

6  23 

6  24 

6  26 

6  27 

6  29 

6  30  6  31  !  6  33 

6  34 

6  86 

6  37 

6  %» 

6  41 

17 

42 

11 

6  21 

6  22 

6  24 

6  25 

6  27 

6  2« 

6  30 

6  32 

6  38  684 

636 

6  87 

6  39 

6  41 

6  43 

6  43 

18 

55 

16 

623 

6  24 

6  26 

6  28 

6  29 

6  31 

6  33 

6  34 

6  86  1  6  87 

6  39 

6  41 

6  48 

6  45 

6  47 

6  49 

1  19 

58 

21 

6  25 

6  26 

6  28 

6  30 

6  32 

6  34 

6  35 

6  37 

6  39  1  6  40 

6  42 

6  44 

6  46 

6  48 

6  50 

6  53 

21 

00 

26 

6  27 

6  29 

6  30 

6  32 

6  81 

6  36 

6  38 

6  40 

6  42 

6  43 

6  44 

6  47 

6  49 

6  52 

6  54 

6  .5»i 

21 

48  N 

81 

6  29 

6  31 

6  32 

6  34 

6  36 

6  38 

6  40 

6  42 

6  45 

6  46 

6  48 

6  50 

6  52  '  6  55 

6  57 

"fe  5(9 

22 

28  N 

June  5 

6  31 

6  33 

6  34 

6  37 

6  39 

6  41 

6  43 

6  45 

6  47 

6  49  6  52 

6  54 

6  56 

6  59 

7  01 

7  Ol 

22 

67 

10 

6  33 

6  35 

6  36 

6  38 

6  41 

6  43 

6  45 

6  47 

6  49 

6  52  6  54 

b  56 

6  59 

7  01 

7  04 

7  oe- 

23 

17 

15 

6  3:^ 

6  36 

6  37 

6  39 

6  41 

6  44 

6  46 

6  48 

6  50 

6  62  6  55 

6  57 

6  59 

7  02 

7  05 

7  07 

23 

26 

20 

6  35 

6  38 

6  40 

6  42 

6  44 

6  46 

6  48 

6  50 

6  52 

6  65 

6  67 

6  59 

7  02 

7  04 

7  07 

7  10 

23 

25 

25 

6  36 

6  39 

6  40 

6  42 

6  45 

6  47 

6  49 

6  51 

6  53 

6  66 

6  58 

7  00 

703 

7  06 

7  0» 

7  11 

23 

14  N 

30 

6  37 

6  39 

6  41 

6  43 

6  45 

6  47 

6  49 

6  51 

6  M 

6  66 

6  58 

7  01 

7  03 

7  06 

7  06 

7  11 

22 

52  N 

July  5 

6  37 

6  39 

6  41 

6  43 

6  45 

6  47 

6  49 

6  51 

6  54 

6  66  ■  6  58 

7  00 

708 

7  05 

7  06 

7  10 

22 

21 

10 

6  37 

6  39 

6  41 

6  43 

6  45 

6  47 

6  49 

6  51 

6  53 

6  55  6  57 

6  59 

7  02 

7  04 

707 

7  ft* 

21 

40 

15 

636 

6  38 

6  40 

6  42 

6  44 

6  46 

6  48 

6  50 

6  62 

6  54 

666 

6  58 

7  00 

7  03 

7  05 

7  or? 

'  20 

50 

20 

6  35 

6  37 

6  39 

6  40 

6  42 

6  44 

6  46 

6  48 

6  50 

6  52 

6  64 

6  56 

6  58 

700 

7  02 

7  0.3 

1  19 

50 

25 

6  3-1 

6  35 

6  37 

6  38 

6  40 

6  42 

6  41 

6  46 

6  48 

6  49 

6  51 

6  53 

6  55 

6  57 

6  59 

7  02 

1-8 

1 

43  N 

I.     30 

6  32 

6  33 

6  35 

6  36 

6  3M 

6  39 

6  41 

6  43 

6  44 

6  46 

6  48 

6  50 

6  62 

6  54 

6  56 

6  56 

1 
,  17 

28  N 

Aug.  4 

6  81 

6  32 

6  33 

6  34 

6  36 

6  37 

6  39 

6  40 

6  42 

6  44 

6  45 

6  47 

6  49 

6  50 

6  52 

6  54 

16 

06 

9 

6  26 

6  28 

629 

6  80 

6  32 

6  33 

6  34 

6  35 

6  87 

6  40 

6  41 

6  43 

6  44 

6  46 

t»  47 

'  6  49 

14 

37 

14 

6  23 

6  24 

6  25 

6  2(5 

6  28 

6  29 

6  30 

6  31 

6  33 

6*5 

6  86 

6  88 

6  39 

6  41 

6  42 

6  4S 

13 

03 

19 

6  19 

6  20 

6  21 

6  '22 

6  24 

6  25 

6  26 

6  27 

6  2H 

6  30 

6  81 

6  :i2 

6  84 

6  85 

6  :)«> 

6  37 

11 

28 

24 

6  16 

6  17 

6  18 

6  19 

6  20 

6  21 

6  22 

6  23 

6  24 

6  25 

6  26 

6  27 

6  28 

6  29 

;  6  30 

6  31 

9 

39  N 

29 

6  12 

6  13 

6  14 

6  14 

6  15 

6  16 

6  17 

6  17 

>  6  18 

6  19 

6  20 

6  21 

6  22 

6  23 

6  24 

6  .25 

/ 

51  N 

Sept.  3 

6  07 

6  07 

6  08 

6  08 

6  09 

6  10 

6  10 

6  11 

6  12 

6  13 

6  14 

6  15 

6  15 

6  16 

6  17 

6  17 

6 

00 

8 

6  02 

6  03 

6  03 

6  04 

6  04 

6  04 

6  05 

6  05 

6  06 

6  07 

6  08 

6  08 

6  09 

6  09 

:  6  10 

6  11 

4 

07 

13 

5  5S 

6  58 

558 

5  58 

5  59 

5  59 

5  59 

6  00 

6  00 

6  01 

6  01 

602 

602 

602 

6  08 

6  03 

2 

11 

18 

5  53 

5  53 

5  53 

6  54 

5  5:} 

5  63 

5  54 

5  54 

5  54 

5  56 

6  55 

5  65 

555 

5  55 

5  55 

5  56 

0 

15  N 

23 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

6  49 

5  49 

5  49 

6  49 

5  49 

5  48 

5  4« 

5  4S 

1 

1 

42  S 

28 

5  44 

5  44 

5  44 

5  44 

5  44 

5  43 

5  43 

5  43 

5  43 

5  42 

5  42 

5  42 

5  42 

5  41 

6  41 

:>  41 

3 

39  S 

Oct.  3 

5  40 

5  39 

5  39 

5  39 

5  38 

6  38 

5  38 

6  37 

5  37 

5  36 

536 

535 

585 

5  35 

5  34 

5  34 

6 

35 

8 

5  36 

5  35 

5  34 

5  34 

5  33 

5  33 

5  32 

5  81 

5  81 

530 

5  30 

529 

6  28  5  28 

5  27 

5  26 

7 

28 

13 

5  31 

5  30 

5  30 

5  29 

5  28 

528 

5  27 

5  26 

5  25 

6  25 

5  24 

6  23 

522 

5  21 

5  20 

5  20 

9 

20 

18 

5  27 

5  26 

5  25 

6  25 

5  24 

5  23 

5  22 

6  21 

5  20 

520 

5  18 

6  17 

5  16 

5  15 

,  5  14 

5  i:? 

11 

08 

2;j 

5  23 

6  -23 

5  22 

6  21 

5  19 

5  18 

5  17 

5  16 

5  15 

6  14 

6  13 

5  12 

6  11 

5  09 

5  08 

5  07 

12 

51  S 

28 

5  20 

5  19 

5  18 

5  17 

5  16 

5  14 

5  13 

5  12 

5  11 

509 

5  08 

6  07 

505 

5  04 

5  U2 

5  01 

t  14 

30  S 

Nov.  2 

5  16 

5  15 

5  14 

5  12 

5  11 

5  10 

5  08 

6  07 

6  a5 

5  05 

603 

5  02 

500 

4  59 

1  4  57 

4  f^ 

16 

03 

7 

5  14 

5  12 

5  11 

5  10 

5  OH 

6  06 

5  a=s 

5  04 

6  02 

5  01 

5  00 

4  68 

4  66 

4  54 

'  4  58 

4  51 

17 

29 

12 

5  12 

5  10 

5  09 

5  07 

5  06 

5  04 

6  02 

5  01 

4  59 

4  68 

4  56 

4  54 

452 

4  50 

4  48 

4  47 

1  18 

48 

17 

5  10 

5  09 

5  07 

5  05 

5  04 

5  02 

5  00 

4  58 

4  56 

4  56 

4  63 

4  51 

4  49 

4  47 

i  4  45 

4  43 

19 

68 

22 

5  09 

5  as 

5  06 

5  04 

5  02 

5  00 

4  58 

4  57 

4  64 

468 

4  51 

4  49 

4  47 

4  45 

'  443 

'  4  4i3 

20 

59  S 

27 

5  09 

5  08 

5  W) 

5  04 

5  02 

5  00 

4  58 

4  56 

4  54 

4  62 

4  50 

4  48 

446 

4  43 

4  41 

4  3$ 

21 

51  8 

Dec.  2 

6  09 

508 

5  06 

5  04 

5  02 

5  00 

4  58 

4  56 

453 

4  51 

4  49 

4  46 

4  44 

4  41 

4  39 

i  4  36 

,  22 

32 

7 

5  10 

I  08 

5  06 

5  (M 

6  02 

5  00 

458 

4  56 

454 

4  61 

4  49 

4  46 

444 

4  41 

4  39 

4  36 

23 

02 

12 

5  12 

5  10 

5  08 

5  06 

5  04 

5  01 

4  59 

4  57 

4  54 

4  62 

4  60 

4  47 

4  45 

4  42 

1  4  39 

4  37 

23 

20 

17 

5  13 

6  11 

5  09 

5  07 

5  04 

5  02 

5  00 

4  58 

4  55 

4  68 

4  60 

4  48 

4  45 

4  42 

1  4  40 

4  S7 

23 

27 

22 

5  16 

6  14 

5  12 

5  10 

5  08 

5  05 

5  03 

5  01 

4  58 

4  66 

4  58 

4  50 

4  47 

4  45 

4  42 

4  39 

23 

22  S 

27 

5  18 

5  16 

5  14 

5  12 

5  09 

5  07 

6  a5 

5  03 

5  00 

468 

466 

4  68 

4  50 

4  48 

4  45 

4  42 

23 

Oo  S 

Jan.  1 

5  21 

5  19 

5  17 

5  15 

6  13 

5  11 

5  08 

506 

504 

5  01 

469 

4  57 

4  54  .  4  51 

4  49 

1 

446 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


503 


South  Latitude. 

Det'lina- 
lion. 

Approx. 
date. 

,   . 

21° 

22° 

23° 

24° 

25° 

26° 

27° 

28° 

29° 

30° 

31° 

32° 

33° 

34° 

35°   36° 

o 

/ 

■ 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

k.  in. 

/*,  VI. 

h.m. 

■h.  m. 

h.  VI. 

h.  m. 

h.  VI. 

h.  VI. 

h.  VI. 

/*.  VI. 

h.  m.    h.  VI. 

23 

03  S 

Jan.  1 

6  46 

6  48 

6  50 

6  52 

6  54 

6  56 

6  58 

7  01 

7  03 

7  06 

7  08 

7  10 

7  13 

7  16 

7  18 

7  21 

22 

34 

6 

6  47 

6^9 

6  61 

6  63 

6  55 

6  57 

7  00 

7  02 

7  04 

7  06 

7  09 

7  11 

7  14 

7  16 

7  19 

7  21 

21 

53 

11 

6  48 

6  50 

6  52 

6  54 

6  66 

6  58 

7  00 

702 

7  04 

7  06 

7  09 

7  11 

7  14 

7  16 

7  18 

7  21 

21 

02 

16 

6  48 

6  60 

6  52 

6  63 

6  55 

6  57 

6  59 

7  01 

7  03 

7  06 

7  08 

7  10 

7  12 

7  15 

7  17 

7  19 

20 

01 

21 

•6  48 

6  49 

6  51 

6  63 

6  65 

6  5t; 

6  58 

7  00 

7  02 

7  04 

7  06 

7  08 

7  10 

7  13 

7  15 

7  17 

18 

50 

26 

6  47 

6  48 

6  60 

6  61 

6  63 

6  55 

6  57 

6  58 

7  00 

7  02 

7  04 

7  06 

7  08 

7  10 

7  12 

7  14 

17 

31  S 

31 

6  45 

6  47 

6  48 

6  49 

6  51 

6  53 

6  54 

6  56 

6  58 

6  59 

7  01 

7  03 

7  05 

7  07 

7  09 

7  10 

16 

04  S 

Feb.  5 

6  43 

6  44 

6  46 

6  47 

6  49 

6  50 

6  52 

6  53 

6  55 

6  56 

6  58 

6  59 

7  01 

7  03 

7  04 

7  06 

H 

SO 

10 

6  42 

6  43 

6  44 

6  46 

6  47 

6  48 

6  49 

6  51 

6  52 

6  53 

6  55 

6  66 

6  58 

6  59 

7  01 

7  02 

12 

51 

15 

6  39 

6  40 

6  41 

6  42 

6  43 

6  44 

6  45 

6  46 

6  48 

6  49 

6  50 

6  51 

6  53 

6  54 

6  55 

6  57 

11 

06 

20 

6  35 

6  36 

6  37 

6  38 

6  89 

6  40 

6  41 

6  42 

6  43 

6  44 

6  45 

6  46 

6  47 

6  48 

6  50 

6  51 

9 

16  S 

25 

6  32 

6  32 

6  33 

6  34 

6  36 

6  35 

6  36 

6  37 

6  38 

6  39 

6  40 

6  41 

6  42 

6  43 

6  43 

6  44 

1 

18  S 

Mar.  2 

6  28 

6  28 

6  29 

6  29 

6  30 

6  31 

6  31 

6  32 

6  33 

6  83 

6  34 

6  35 

6  36 

6  36 

6  87 

6  38 

6 

23 

7 

6  23 

6  24 

6  24 

6  26 

6  25 

6  26 

6  26 

6  27 

627 

6  28 

6  28 

6  29 

6  29 

6  30 

6  30 

6  31 

3 

25 

12 

6  19 

6  19 

6  20 

6  20 

6  20 

6  21 

6  21 

6  21 

6  21 

6  22 

6  22 

6  23 

6  23 

6  23 

6  24 

6  24 

1 

27  S 

17 

6  15 

6  15 

6  15 

6  16 

6  15 

6  15 

6  15 

6  16 

6  16 

6  16 

6  16 

6  16 

6  16 

6  16 

6  17 

6  17 

0 

32  N 

22 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  09 

2 

30  N 

27 

6  06 

6  06 

605 

6  06 

6  06 

6  06 

6  04 

6  04 

6  04 

6  04 

6  08 

6  OS 

6  03 

6  03 

6  02 

6  02 

4 

26  N 

Apr.  1 

6  01 

6  01 

6  00 

600 

6  00 

5  69 

5  69 

6  69 

558 

6  68 

5  57 

6  57 

6  56 

5  66 

5  55 

5  55 

6 

21 

6 

6  67 

6  66 

666 

5  56 

666 

654 

564 

653 

6  52 

5  62 

5  51 

6  51 

550 

6  49 

6  49 

5  48 

8 

13 

11 

•  6  62 

6  62 

5  61 

5  61 

660 

5  49 

6  48 

6  47 

6  47 

6  46 

5  45 

6  46 

6  44 

5  43 

6  42 

6  41 

10 

01 

16 

6  48 

6  48 

6  47 

6  46 

6  45 

5  44 

6  43 

6  42 

5  41 

5  41 

5  40 

6  39 

688 

6  87 

5  36 

6  35 

11 

46 

21 

6  45 

5  44 

5  43 

6  42 

6  41 

6  40 

689 

6  37 

5  86 

635 

5  34 

5  33 

5  32 

5  81 

5  29 

5  28 

13 

25  N 

26 

5  41 

5  40 

5  39 

6  38 

5  36 

6  36 

5  34 

6  33 

6  32 

5  30 

5  29 

5  28 

5  27 

5  26 

6  24 

6  22 

14 

59  N 

May  1 

638 

6  36 

6  36 

634 

6  33 

6  31 

630 

529 

6  27 

5  26 

5  24 

5  23 

5  20 

6  20 

5  18 

5  17 

16 

27 

6 

5  35 

633 

5  32 

6  31 

6  29 

6  28 

6  26 

5  26 

6  23 

5  22 

5  20 

5  19 

5  16 

6  15 

5  13 

5  12 

17 

48 

11 

6  33 

6  31 

5  29 

6  28 

6  26 

6  25 

5  23 

522 

6  20 

6  18 

5  16 

5  15 

6  13 

6  11 

5  09 

6  07 

19 

02 

16 

5  30 

6  29 

627 

5  26 

6  24 

5  22 

5  20 

5  19 

5  17 

5  15 

5  18 

5  11 

509 

5  07 

6  05 

5  03 

20 

04 

21 

6  29 

5  27 

6  25 

5  24 

6  22 

6  20 

5  18 

6  16 

5  14 

5  13 

5  11 

5  09 

506 

5  04 

6  02 

5  00 

21 

06 

26 

6  28 

6  26 

6  24 

622 

5  20 

6  19 

5  17 

6  14 

5  12 

5  11 

5  08 

506 

5  04 

6  02 

4  59 

4  57 

21 

i 

53  N 

31 

5  26 

6  24 

5  22 

6  20 

6  18 

5  16 

5  14 

6  12 

5  10 

5  as 

5  06 

6  W 

6  01 

4  69 

4  57 

4  54 

22 

31  N 

June  5 

626 

5  24 

6  22 

6  20 

5  18 

5  16 

5  14 

6  12 

6  09 

5  07 

5  05 

5  08 

500 

4  58 

4  56 

4  53 

23 

00 

10 

5  26 

6  24 

622 

6  20 

5  18 

6  16 

5  14 

6  12 

6  09 

5  07 

5  05 

6  02 

600 

4  57 

4  55 

4  62 

23 

18 

15 

5  26 

6  24 

5  22 

6  20 

5  18 

6  16 

5  14 

6  12 

5  10 

5  07 

5  05 

602 

500 

4  57 

4  55 

4  52 

,  23 

26 

20 

6  27 

5  26 

5  23 

6  21 

6  19 

6  17 

6  15 

5  13 

6  10 

5  08 

5  06 

603 

5  01 

-M.     K/t 

4  58 

4  56 

4  53 

23 

24 

26 

6  28 

6  26 

6  24 

5  22 

6  20 

6  18 

5  16 

5  14 

5  12 

6  09 

5  07 

5  Ob 

6  02 

4  59 

4  57 

4  51 

23 

12  N 

30 

6  30 

5  28 

6  26 

624 

6  22 

5  20 

6  18 

5  16 

6  13 

5  11 

5  09 

5  06 

6  04 

5  01 

4  59 

4  56 

22 

60  N 

July  5 

6  31 

6  29 

6  27 

526 

5  23 

5  21 

5  19 

6  17 

5  14 

5  12 

5  10 

5  07 

5  05 

5  03 

5  00 

4  58 

22 

17 

10 

5  33 

6  32 

6  30 

528 

6  26 

5  24 

6  22 

620 

5  18- 

5  15 

5  13 

5  11 

6  09 

5  06 

5  04 

5  02 

21 

35 

16 

5  35 

6  34 

6  32 

5  .30 

5  28 

6  26 

6  24 

5  22 

5  20 

5  18 

5  16 

5  14 

6  12 

5  09 

6  07 

5  04 

20 

44 

20 

6  37 

636 

5  34 

5  32 

6  30 

628 

5  26 

5  25 

5  23 

5  21 

5  19 

5  17 

5  14 

5  12 

6  10 

5  08 

19 

44 

25 

5  39 

5  38 

6  36 

6  34 

5  38 

6  31 

5  29 

6  27 

5  25 

6  24 

5  22 

5  20 

5  18 

5  16 

5  14 

5  12 

IH 

3<i  N 

30 

'6  41 

5  40 

5  38 

5  36 

6  35 

6  33 

5  32 

6  30 

5  28 

5  26 

5  25 

5  23 

5  21 

%^    x\i          —  —  — 

5  19  1  5  17 

5  15 

17 

20  N 

Aug.  4 

5  43 

5  41 

5  40 

5  39 

5  37 

6  36 

6  34 

5  33 

5  31 

5  29 

5  28 

5  26 

6  24 

523. 

5  21 

5  19 

15 

57 

9 

5  44 

6  43 

6  42 

5  41 

5  39 

5  38 

5  37 

6  35 

5  34 

5  32 

5  31 

5  29 

6  28 

5  2r 

5  24 

5  23 

14 

28 

14 

6  46 

5  45 

6  44 

5  43 

5  42 

6  40 

5  39 

5  38 

5  37 

5  3,> 

5  84 

5  33 

6  31 

5  30 

6  28 

5  27 

12 

53 

19 

5  48 

5  47 

6  46 

5  45 

6  44 

5  42 

5  41 

5  40 

5  39 

5  38 

5  37 

5  36 

5  35 

5  88 
5  37 
5  40 

5  32 

5  31 

11 

13 

24 

6  49 

5  48 

5  47 

5  46 

6  46 

5  45 

5  44 

5  43 

5  42 

5  41 

6  40 

5  39 

6  38 

6  36 

5  35 

9 

29  N 

29 

5  50 

6  60 

5  49 

6  48 

5  4H 

6  47 

5  46 

6  45 

5  44 

5  44 

5  43 

5  42 

5  41 

6  39 

5  38 

7 

40  N 

Sept.  3 

5  52 

5  61 

6  51 

6  50, 

650 

6  49 

5  48 

6  48 

5  47 

5  46 

5  46 

6  45 

5  44 

5  44 

5  43 

5  42 

5 

49 

8 

5  53 

6  53 

6  52 

5  62 

6  61 

6  51 

5  50 

5  50 

6  50 

5  49 

5  49 

5  48 

6  48 

5  47 

5  47 

5  46 

3 

1     .™. 

55 

13 

6  54 

6  64 

6  54 

5  53 

663 

553 

5  52 

5  52 

,  6  62 

5  52 

5  51 

5  51 

6  51 

1/  Tl  # 

5  50 

5  50 

2 

00 

18 

6  M 

6  W 

6  M 

6  54 

5  54 

5  54 

5  54 

6  54 

5  54 

5  53 

663 

5  53 

6  53 

9J     1/X 

5  bH      5  53 

5  53 

0 

03  N 

23 

5  57 

5  57 

6  57 

5  67 

6  67 

5  57 

5  57 

5  57 

5  57 

5  .57 

6  57 

6  57 

5  57 

1/  oo 

5  57 

5  58 

5  58 

1 

54  S 

28 

5  58 

568 

6  58 

5  68 

6  59 

6  59 

5  69 

6  00 

6  00 

6  00 

6  00 

6  00 

6  01 

6  01 

6  01 

6  02 

3 

51  S 

Oct.  3 

6  59 

6  00 

6  00 

6  00 

6  01 

6  01 

6  02 

6  02 

602 

6  03 

603 

6  04 

6  04 

6  05 

6  Ob 

6  06 

5 

46 

8 

6  01 

6  01 

6  02 

6  02 

6  03 

6  04 

6  04 

6  05 

6  05 

6  06 

6  07 

6  07 

6  08 

6  09 

6  09 

6  10 

7 

40 

13 

6  02 

6  03 

6  04 

6  05 

6  05 

6  06 

6  07 

6  08 

6  08 

6  09 

6  10 

6  11 

6  12 

6  12  6  13 

6  14 

9 

31 

18 

6  04 

6  05 

6  06 

6  07 

6  08 

6  09 

6  10 

6  11 

6  12 

6  13 

6  14 

6  14 

6  16 

6  17  J  6  18 

6  19 

11 

18 

23 

6  07 

6  08 

6  08 

6  09 

6  10 

6  12 

6  13 

6  14 

6  15 

6  16 

6  17 

6  18 

6  20 

6  21  1  6  22  6  24 

13 

1 

02  S 

28 

6  09 

6  10 

6  11 

6  12 

6  13 

6  15 

6  16 

6  17 

6  18 

6  20 

6  21 

6  22 

6  24 

6  25  6  27 

6  28 

14 

40  8 

Nov.  2 

6  11 

6  13 

6  14 

6  15 

6  17 

6  18 

6  19 

6  21 

6  22 

6  23 

6  24 

6  26 

6  27 

6  29  6  31  6  33 

16 

12 

7 

6  14 

6  16 

6  17 

6  18 

6  20 

6  21 

6  23 

6  24 

6  26 

6  27 

6  28 

6  30 

6  82 

6  34  6  36  6  37 

17 

38 

12 

6  17 

6  19 

6  20 

6  22 

6  23 

6  25 

6  27 

6  28 

6  30 

6  31 

6  33 

6  35 

6  37 

6  39  6  41  6  43 

18 

55 

17 

6  20 

6  22 

6  23 

6  25 

6  27 

6  29 

6  30 

6  32 

6  34 

6  35 

6  37 

6  39 

6  41 

6  43  i  6  46  6  48 

20 

05 

•22 

6  22 

6  24 

6  26 

6  28 

6  30 

6  32 

6  33 

6  a5 

6  37 

5  40 

6  42 

6  44 

6  46 

6  48  6  51  6  nS 

21 

a5  S 

27 

6  25 

6  28 

6  29 

6  31 

6  33 

6  35 

6  37 

6  39 

6  41 

6  44 

6  46 

6  48 

6  51 

6  53  6  65  6  58 

21 

55  S 

Dec.  2 

6  30 

6  32 

6  34 

6  36 

6  38 

6  38 

6  42 

6  44 

6  47 

6  49 

6  51 

6  54 

6  56 

6  .58  7  00  7  03 

22 

35 

7 

6  32 

6  3^1 

6  36 

6  38 

6  41 

6  43 

6  46 

6  47 

6  49 

6  52 

6  54 

6  56 

6  59 

7  02 

7  04  7  07 

23 

04 

12 

6  35 

6  37 

6  39 

6  41 

6  44 

6  46 

6  48 

6  50 

6  53 

6  55 

658 

7  00 

7  03 

7  05 

7  a8  7  11 

23 

21 

17 

6  39 

6  41 

6  43 

6  45 

6  48 

6  50 

6  52 

6  54 

6  67 

6  59 

7  02 

7  04 

7  07 

7  10  7  12 

7  15 

23 

27 

22 

6  42 

6  44 

6  46 

6  48 

6  50 

G  53 

6  55 

6  57 

7  00 

7  02 

7  M 

7  07 

7  10 

7  12  7  15 

7  18 

23 

21  8 

27 

6  44 

6  46 

6  48 

6  50 

6  52 

6  55 

6  bl 

6  69 

7  02 

7  04 

7  07 

7  09 

7  12 

7  14  7  17  7  20 

23 

03  S 

Jan.  1 

6  46 

6  48 

6  50 

6  52 

6  54 

6  56 

6  58 

7  01 

703 

7  06 

7  08 

7  10 

7  13 

7  16  7  18  i  7  21 

504 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  BISE. 


South  Latitude, 

Declina- 
tion. 

Approx. 
oate. 

1 
1 

1 

87° 

88° 

89° 

40° 

41° 

42° 

•48° 

44° 

46° 

46° 

47° 

48° 

49°       50° 

51° 
A.  m. 

52° 

o     / 

h.  m. 

A.  nt. 

h,  tn. 

h.  n. 

A.  m. 

A.  fti. 

h.  m. 

h.  m. 

h.  m. 

A.  m. 

h.fti. 

A.  M. 

A.  m.  '  h.  m. 

A.  m.  ' 

23  05  S 

Jan.     1 

4  48 

4  40 

4  87 

4  84 

4  31 

427 

4  24 

420 

4  16 

4  12 

408 

403 

359     354     3  49,3441 

22  87 

6 

4  46 

4  48 

4  40 

4  38 

4  34< 

4  31 

428 

4  23 

420 

4  16 

4  12 

406 

404 

3  59 

354     3  49  : 

21  58 

11 

4  52 

4  49 

446 

4  48 

4  40 

4  87 

434 

430 

4  27 

428 

4  18 

4  14 

4  10 

4  05 

4  00  ,  3  56  ! 

21  06 

16 

4  66 

4  58 

4  51 

4  4$ 

4  45 

4  42 

4  89 

486 

4  82 

4  29 

425 

4  21 

4  17     4  13 

4  08     4  01  i 

20  07 

21 

5  01 

4  59 

4  56 

4  54 

4  51 

4  48 

4  45 

4  42 

489 

436 

4  82 

4  29 

425 

4  21 

4  17  .  4  12  1 

18  58 

26 

5  07 

504 

5  02 

500 

4  57 

4  54 

4  52 

4  49 

446 

448 

4  40 

486 

488 

4  29 

4  24  1  4  21 

17  89  S 

31 

5  12 

5  10 

5  08 

5  06 

5  04 

5  01 

460 

4  56 

458 

4  51 

4  48 

4  46 

442 

4  38 

4  33  1  4  30 

1 

16  13  S 

Feb.     5 

5  18 

5  16 

5  14 

5  12 

5  10 

508 

506 

503 

6  01 

4  58 

4  56 

458 

450 

4  47 

4  43 

4  40 

14  40 

10 

5  24 

522 

5  '20 

5  18 

5  16 

5  14 

5  12 

6  10 

606 

606 

504 

5  01 

459 

456 

4  32 

4  49 

13  01 

15 

529 

527 

5  26 

5  24 

523 

5  21 

5  19 

5  17 

5  15 

5  13 

5  11 

509 

507     501 

5  01  1  4  59 

11  16 

20 

5  31 

583 

5  31 

530 

529 

527 

526 

5  24 

522 

5  21 

5  19 

5  17 

5  15  !  5  13 

5  10  1  5  06 

1      9  28  S 

25 

5  39 

5  38 

5  87 

536 

5  85 

5  33 

5  82 

5  31 

580 

528 

527 

525 

5  24 

5  22 

5  19      5  17  ' 

7  80  S 

Mar.     2 

6  45 

5  44 

548 

5  42 

5  41 

540 

5  39 

588 

536 

585 

5  84 

533 

5  82 

530 

5  29  '  5  28 

5  34 

7 

550 

5  49 

5  49 

6  48 

5  46 

546 

5  45 

544 

543 

5  42 

5  41 

5  41 

540 

5  39 

6  38      5  37 

3  87 

12 

555 

554 

5  54 

5  58 

552 

6  52 

5  51 

5  50 

550 

5  49 

5  49 

546 

548 

5  47 

5  46     5  46 

1  39  S 

17 

558 

5  58 

558 

5  58 

5  67 

5  57 

6  57 

5  57 

5  66 

556 

5  56 

5  56 

555 

5  55 

5  55     5  51 

0  20  N 

22 

603 

6  08 

6  03 

-6  08 

608 

606 

608 

606 

606 

6  03 

6  08 

6  08 

6  06 

603 

6  03      6  03 

2  18  N 

27 

607 

607 

608 

608 

606 

6  07 

609 

609 

609 

609 

6  10 

6  10 

6  10 

6  11 

6  11      6  11 

4  15  N 

Apr.     1 

6  12 

6  12 

6  12 

6  18 

6  18 

6  14 

6  14 

6  15 

6  16 

6  16 

6  17 

6  17 

6  18 

6  19  '  6  19 

6  20 

6  09 

6 

6  16 

6  16 

6  17 

6  18 

6  18 

6  19 

620 

6  21 

622 

6  22 

6  28 

6  24 

625 

626     6  27 

6  28 

802 

11 

6  20 

6  21 

6  22 

628 

6  24 

6  25 

626 

6  27 

628 

629 

6  30 

6  81 

6  88 

6  34 

6  35 

6  37  ; 

9  51 

16 

6  24 

625 

6  27 

6  28 

629 

6  30 

6  81 

6  83 

6  34 

635 

6  37 

688 

6  40 

6  42 

6  43 

6  45  1 

11  85 

21 

6  '29 

6  80 

6  81 

638 

634 

6  86 

637 

639 

6  40 

642 

6  44 

6  45 

6  47 

6  49 

6  51      6  53 

13  15  N 

26 

6  33 

6  85 

6  86 

638 

6  89 

6  41 

6  48 

644 

6  46 

6  48 

6  50 

6  52 

654 

6  57 

6  59      7  02 

14  60  N 

May     1 

6  38 

6  40 

6  42 

648 

6  45 

6  47 

6  49 

6  51 

6  58 

656 

6  58 

7  00 

703 

704 

7  07      7  10 

16  19 

6 

643 

6  45 

6  46 

6  48 

6  50 

6  53 

6  55 

6  57 

6  59 

702 

7  04 

7  07 

7  10 

7  12 

7  15 

7  18 

17  42 

11 

6  47 

6  49 

6  51 

658 

6  56 

658 

^7  00 

7  06 

705 

708 

7  11 

7  14 

7  17 

7  19 

7  22 

7  25 

18  55 

16 

6  51 

6  58 

6  55 

658 

700 

7  06 

7  05 

708 

7  11 

7  14 

7  17 

720 

7  23 

7  26 

7  29 

7  38 

19  58 

21 

655 

6  57 

7  00 

7  02 

7  05 

7  06 

7  10 

7  18 

7  16 

7  19 

728 

7  26 

7  29 

7  82 

7  36     7  40 

21  00 

26 

659 

7  01 

7  01 

7  06 

709 

7  12 

7  15 

7  18 

7  21 

724 

728 

7  81 

7  85 

7  J8 

7  42      7  46 

21  48  N 

81 

602 

705 

7  07 

7  10 

7  18 

7  16 

7  19 

722 

7  26 

7  29 

788 

7  87 

7  40 

7^ 

7  48  .  7  52 

22  28  N 

June    5 

7  06 

7  09 

7  12 

7  14 

7  17 

7  21 

7  24 

7  27 

7  31 

7  84 

786 

742 

7  46  1  7  60 

7  64 

7  59 

22  67 

10 

7  09 

7  12 

7  15 

7  17 

7  20 

7  24 

727 

7  30 

7  84 

7  88 

7  42 

7  46 

750 

7  54 

7  58 

8  03 

28  17 

15 

7  10 

7  13 

7  16 

7  19 

7  22 

7  25 

7  28 

732 

7  36 

7  89 

7  43 

7  47 

7  51 

7  56 

8  01 

8  06 

23  26 

20 

7  12 

7  16 

7  18 

7  21 

7  24 

7  27 

7  31 

7  84 

7  38 

7  42 

746 

7  50 

754 

7  59 

8  04     8  09 

23  25 

25 

7  13 

7  16 

7  19 

7  22 

7  25 

7  28 

7  32 

7  35 

7  39 

7  43 

7  47 

7  51 

7  56     8  00 

8  04  i  8  09 

28  14  N 

80 

7  14 

7  16 

7  19 

7  22 

725 

7  28 

782 

7  85 

7  39 

7  42 

7  46 

7  50 

754 

7  59 

8  04 

8  09i 

22  52  N 

July    5 

7  18 

7  16 

7  19 

7  21 

7  24 

7  27 

781 

7  34 

7  88 

7  41 

7  46 

7  49 

7  58 

758 

8  02 

807 

22  21 

10 

7  12 

7  14 

7  17 

7  20 

7  23 

7  26 

7  29 

7  82 

7  36 

7  89 

7  43 

7  47 

7  50 

7  55 

7  59     8  01  1 

21  40 

15 

7  10 

7  12 

7  15 

7  18 

7  20 

7  23 

7  26 

7  80 

7  33 

786 

7  40 

7  43 

7  47 

7  51 

765     8  00  ! 

20  50 

-20 

7  08 

7  11 

7  13 

7  15 

7  18 

7  21 

7  24 

7  27 

7  80 

7  33 

736 

7  40 

7  43 

7  47 

7  51 

7  55 

19  60 

25 

7  W 

7  06 

7  08 

7  11 

7  13 

7  16 

7  18 

7  21 

7  24 

727 

7  30 

7  34 

7  87 

7  42 

7  45 

7  49 

18  43  N 

80 

7  01 

.7  03 

7  05 

7  07 

7  09 

7  12 

7  14 

7  17 

720 

7  22 

725 

728 

7  31 

7  35 

7  38 

7  42 

17  28  N 

Aug.    4 

6  56 

6  58 

7  00 

702 

7  04 

7  06 

7  09 

7  11 

7  18 

7  16 

7  19  1  7  22 

725 

7  28 

7  31 

7  85 

16  06 

9 

6  51 

653 

6  54 

6  56 

658 

700 

7  02 

7  M 

7  07 

709 

7  11 

7  14 

7  16 

7  19 

7  22 

7  25i 

14  37 

14 

6  45 

6  47 

6  48 

6  50 

6  52 

658 

6  56 

6  57 

6  59 

7  01 

708     706 

7  08  1  7  10 

7  13     7  15  ! 

18  08 

19 

6  39 

6  40 

6  42 

648 

645 

6  46 

6  48 

6  49 

6  51 

658 

6  55  1  6  57 

659  '  702 

7  04     7  06' 

11  23 

24 

682 

633 

6  85 

6  86 

6  37 

639 

6  40 

6  41 

648 

6  44 

6  46     6  48 

6  49     6  52 

6  54 

6  56 

9  89  N 

29 

626 

6  27 

628 

6  29 

680 

682 

6  83 

684 

685 

686 

6  38     6  89 

6  40     6  42 

6  44     6  45  > 

7  51  N 

Sept.    3 

6  18 

6  19 

620 

6  21 

6  21 

622 

6  28 

6  24 

625 

626 

6  27  1  6  28 

6  29 

6  31 

6  32     6  34 

6  00 

8 

6  11 

6  12 

6  12 

6  13 

6  IS 

6  14 

6  15 

6  15 

6  16 

6  17 

6  17     6  18 

6  19 

6  21 

6  22     6  22 

4  07 

13 

6  03 

604 

6  04 

605 

605 

605 

6  06 

606 

607 

607 

6  07     606 

608 

6  10  !  6  10     6  11 

2  11 

18 

556 

556 

566 

5  57 

5  57 

5  57 

5  58 

558 

558 

558 

558  ,  556 

559 

5  59     5  59  i  5  59 

0  15  N 

23 

5  48 

6  48 

5  48 

5  49 

5  49 

5  49 

5  49 

548 

548 

5  48 

548     546 

548 

5  48     5  48  '  5  47  ' 

1  42  S 

28 

5  41 

5  40 

5  40 

5  40 

5  39 

539 

589 

588 

5  88 

5  87 

5  87     5  87 

586 

5.  37     5  36  1  5  36  , 

3  39  S 

Oct.      3 

538 

6  33 

582 

5  32 

581 

580 

6  30 

629 

5  26 

528 

5  27  <  5  26 

526 

5  26     5  25     5  24 

.     5  3n 

8 

5  26 

5  25 

5  24 

5  24 

5  28 

522 

6  21 

5  20 

5  19 

5  18 

6  17     5  10 

5  16 

5  15 

5  14     6  18 

7  28 

13 

5  19 

5  18 

5  17 

5  16 

5  15 

5  14 

5  13 

5  11 

5  10 

509 

508     506 

b(Xi 

504 

5  03  1  5  01  , 

9  20 

18 

5  12 

5  11 

5  09 

509 

5  08 

506 

605 

5  04 

502 

5  01 

4  59 

458 

456 

4  54 

4  52  1  4  .50  ' 

11  08 

23 

5a5 

5  04 

5  02 

5  01 

459 

4  58 

4  56 

4  55 

4  53 

4  51 

4  49 

4  47 

4  45 

4  44 

4  42  ;  4  40 

12  51  S 

2S 

• 

4  59 

4  58 

4  56 

4  55 

4  53 

4  51 

4  49 

4  47 

4  45  1  4  48 

4  41 

489 

4  86 

4  85 

4  32     430 

14  30  S 

Nov.    2 

4  54 

4  52 

4  50 

4  48 

4  46 

4  44 

4  42 

4  40 

4  38     435 

4  83 

430 

428 

4  25 

4  22     4  19 

16  03 

1 

4  49 

4  47 

4  45 

4  43 

4  40 

4  38 

4  36 

4  82 

4  81  *  4  28 

4  25 

422 

4  19 

4  16 

4  13     4  10 

17  29 

12 

4  44 

4  42 

4  40 

4  38 

4  35 

4  33 

4  30 

4  27 

4  25     4  22 

4  19 

4  15 

4  12 

409 

4  05  1  4  01 

18  48 

17 

4  41 

4  38 

4  86 

4  33 

4  31 

4  28 

4  25 

4  22 

4  19     4  17 

4  13 

409 

406 

4  02 

8  58  >  8  M 

19  58 

2*.^ 

438 

4  85 

4  33 

4  30 

4  27 

4  24 

4  21 

4  18 

4  15     4  12 

4  08 

4  04 

4  00 

3  56 

8  52     8  48 

20  69  S 

27 

4  36 

\  88 

4  30 

427 

4  '24 

4  21 

4  18 

4  15 

4  11     4  08 

404 

400 

3  56     3  52 

8  47     3  43  , 

21  51  S 

Dec.    2 

4  33 

431 

4  28 

4  25 

4  '22 

4  18 

4  15 

4  12 

4  08  '  4  04 

4  00 

3  57 

3  53     348 

8  43     3  39 

22  32 

1 

4  33 

4  80 

4  27 

4  24 

4  21 

4  18 

4  14 

4  10 

4  07     4  03 

3  59 

8  55 

3  51 

3  46 

3  41     3  36 

23  02 

12 

4  34 

4  81 

4  28 

421 

4  21 

4  18 

4  14 

4  10 

4  06     403 

3  58 

8  54. 

8  49 

841 

8  39     3  31 

23  20 

17 

\U 

4  81 

4  28 

425 

4  21 

4  18 

4  14 

4  11 

4  07     4  04 

3  58     3  54 

3  49     344     339     S34 

23  27 

22 

4  36 

4  33 

4  30 

4  27 

4  23 

4  20 

4  17 

4  13 

409     4  06 

4  00     3  56 

3  51 .  8  47  1  3  41     3  36 

28  22  S 

27 

4  39 

4  36 

4  33 

4  30 

4  27 

4  28 

4  20 

4  16 

4  12     4  08 

4  08     3  59 

8  55     850     844     3S9 

23  05  S 

1 

Jan.     1 

4  43 

4  40 

4  37 

4  34 

4  31 

4  27 

4  24 

4  20 

4  16     4  12 

4  08     403 

859     854     8  49     344 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


505 


1 

South  Latitude. 

Decllna- 

*  •  -  — 

Approx. 
date. 

1 

t 

ion. 

1 

•            1 

37°    ■ 

1 

38° 

39° 

4QP 
h.  m. 

41° 
h.  m. 

42° 

43° 

44° 

46°       46°   1   47° 

!         1 

48° 
h.  TO. 

49° 
h.  m. 

50°   , 

51° 

52° 

0 

/ 

h.  tn. 

h.  m. 

h,  m. 

h.  m.  . 

h,  m. 

A.  tn. 

A.  m. 

h,  m. 

h.  m. 

h.  m. 

h.  m. 

A.  TO. 

23 

03  3 

Jan.     1 

7  24 

7  27 

7  80 

7  83 

736 

7  40 

7  48 

.7  47 

7  51 

7  55 

7  59 

803 

8  08     8  13 

8  18 

828 

•22 

31 

6 

7  24 

7  27 

7  80 

7  38 

786 

7  39 

7  48 

7  46 

7  50 

754 

758 

802 

8  07     8  12 

8  16 

8  22 

'    21 

53 

11 

724 

7  27 

7  29 

7  32 

7  35 

7  88 

7  42 

746 

7  49     7  52 

7  56 

800 

804     809 

8  14 

8  19 

'    21 

02 

16 

722 

7  25 

727 

780 

788 

7a6 

739 

7  42 

7  46     7  49 

7  53 

7  57 

800 

805 

8  11 

8  16 

20 

01    - 

21 

721 

728 

7  25 

7  28 

7  81 

784 

7  87 

7  40 

7  43  '  746 

7  49 

7  53 

7  57 

802 

806 

809 

18 

50 

26 

7  17 

720 

7  22 

7  24 

727 

780 

782 

785 

7  88     741 

7  44 

7  48 

7  61 

7  56 

8  00 

8  03 

'    17 

31  S 

81 

7  14 

7  16 

7  18 

720 

7  22 

725 

1 

727 

780 

7  82 

785 

7  88 

7  42 

7  46 

7  49 

7  52 

7  56 

16 

04S 

Feb.     6 

709 

7  11 

7  18 

7  15 

7  17 

7  19 

7  21 

7  24 

726 

7  29 

7  82 

7  85 

7  38 

7  41 

744 

7  47 

14 

80 

10 

706 

7  07 

709 

7  10 

7  12 

7  14 

7  16 

7  18 

7  20 

7  22 

725 

7  27 

7  80 

7  32 

7  36 

7  39 

12 

51 

15 

659 

7  01 

702 

704 

7  06 

707 

709 

7  11 

7  18 

7  14 

7  17 

7  19 

7  21 

7  28 

727 

7  29 

11 

06 

20 

6  53 

664 

656 

6  57 

6  58 

7  00 

7  01 

708 

7  04 

706 

708 

7  10 

7  11 

7  14 

7  17 

7  19 

9 

16  S 

25 

6  46 

648 

6  49 

650 

6  51 

6  52 

6  58 

655 

666 

6  57 

6  59 

7  00 

7  02 

7  04 

705 

707 

7 

18  3 

Mar.    2 

6  40 

641 

6  41 

642 

6  48 

644 

645 

6  46 

6  47 

6  48 

6  49 

6  51 

6  52 

6  58 

654 

6  56 

5 

23 

7 

688 

683 

688 

684 

6  85 

686 

687 

687 

688 

6  39 

6  40 

6  41 

6  42 

6  42 

6  43 

644 

3 

25 

12 

6  25 

626 

6  26 

626 

627 

627 

628 

628 

629 

629     6  80 

6  30 

6  81 

6  82 

6  32 

6  33 

1 

27  3 

17 

6  18 

6  18 

6  18 

6  18 

6  19 

6  19 

6  19 

a  19 

620 

6  20 

6  20 

6  20 

6  21 

6  21 

6  21 

6  21 

0 

32  N 

22 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

2 

SON 

27 

608 

608 

602 

602 

602 

6  02 

601 

6  01 

6  01 

6  00 

600 

6  00 

5  59 

559 

558 

6  58 

4 

26  N 

Apr.     1 

666 

555 

565 

554 

5  54 

558 

5  52 

562 

5  51 

6  51 

550 

5  60 

5  49 

5  48 

548 

548 

6 

21 

6 

548 

5  48 

5^ 

546 

5  46 

545 

544 

648 

6  42 

5  41 

540 

5  40 

539 

588 

5  88 

6  37 

8 

13 

11 

5  41 

540 

589 

588 

588 

586 

6  86 

684 

688 

582 

5  31 

629 

528 

527 

627 

625 

10 

01 

16 

584 

588 

582 

5  81 

5  80 

628 

527 

526 

624 

528 

522 

520 

5  19 

5  17 

5  16 

5  14 

11 

46 

21 

528 

526 

5  25 

524 

5  22 

5  21 

5  19 

5  18 

6  16 

5  14 

5  18 

6  11 

509 

5  07 

506 

604 

13 

25N 

26 

522 

520 

5  19 

5  17 

5  15 

5  14 

5  12 

5  10 

508 

506 

504 

5  02 

500 

458 

456 

454 

14 

69N 

May    1 

5  15 

5  18 

5  11 

5  10 

508 

506 

504 

602 

500 

458 

456 

458 

4  51 

448 

445 

4  42 

1    16 

27 

6 

5  10 

507 

505 

504 

5  06 

500 

4  57 

455 

468 

4  51 

448 

445 

4  43 

4  89 

486 

4  84 

17 

48 

11 

506 

508 

5  01 

459 

4  56 

454 

452 

4  49 

4  47 

444 

441 

438 

485 

482 

428 

4  26 

19 

02 

16 

4  51 

4  59 

4  57 

4  54 

4  62 

4  49 

4  47 

4  44 

4  41 

488 

4  85 

482 

4  29 

4  25 

4  21 

4  19 

20 

M 

21 

4  57 

4  55 

458 

4  50 

4  48 

4  45 

4  42 

4  89 

4  86 

488 

4  80 

426 

4  24 

4  19 

4  15 

4  12 

,    21 

05 

26 

455 

4  52 

4  49 

4  47 

4  44 

4  41 

489 

485 

4  82 

429 

4  25 

422 

4  18 

4  14 

,4  10 

407 

21 

63  N 

81 

4  52 

•  4  49 

446 

4  44 

4  41 

488 

4  84 

4  81 

4  28 

425 

4  21 

4  17 

4  18 

4  09 

4  04 

4  01 

31  N 

June    5 

450 

4  47 

445 

4  42 

4  89 

4  86 

4  38 

429 

4  26 

4  22 

4  18 

4  14 

4  10 

406 

4  02 

358 

23 

00 

10 

4  49 

4  47 

4  44 

4  41 

488 

4  85 

4  32 

4  28 

424 

4  21 

4  17 

4  13 

409 

404 

8  59 

855 

23 

18 

15 

4  49 

4  47 

4  44 

4  41 

4  38 

484 

4  81 

4  28 

424 

4  20 

4  16 

4  12 

408 

4  03 

358 

8  54 

2:^ 

26 

20 

450 

4  47 

4  44 

442 

4  88 

485 

482 

428 

4  25 

421 

4  17 

4  13 

409 

404 

3  59 

8  54 

23 

24 

25 

4  52 

4  49 

4  46 

4  48 

4  40 

486 

4  88 

480 

426 

422 

4  18 

4  14 

4  10 

405 

400 

8  66 

23 

12  N 

80 

454 

4  51 

4  48 

445 

4  42 

4  89 

4  86 

432 

428 

425 

4  21 

4  17 

4  18 

4  08 

408 

858 

22 

50  N 

July     5 

455 

4  52 

4  49 

4  47 

448 

440 

4  87 

484 

480 

4  27 

4  24 

420 

4  16 

4  11 

407 

4  02 

22 

17 

10 

4  58 

4  65 

4  52 

450 

4  47 

4  44 

4  41 

487 

484 

4  81 

4  27 

423 

4  19 

4  15 

4  10 

4  06 

21 

35 

15 

502 

4  69 

457 

454 

4  51 

448 

446 

442 

4  89 

4  86 

432 

429 

425 

4  21 

4  17 

4  12 

20 

44 

20 

506 

508 

5  01 

458 

456 

458 

450 

4  47 

444 

4  41 

4  37 

4  34 

4  81 

4  27 

4  28 

4  18 

19 

44 

25 

509 

607 

605 

002 

500 

4  57 

456 

462 

4  49 

4  46 

4  43 

4  40 

4  87 

4  88 

4  29 

4  25 

18 

36  N 

SO 

5  12 

5  10 

508 

506 

503 

5  01 

469 

456 

4  58 

4  51 

4  48 

4  45 

4  42 

489 

4  35 

4  82 

20  N 

Aug.    4 

5  17 

5  15 

5  18 

5  11 

609 

507 

506 

502 

500 

4  68 

4  55 

4  62 

4  49 

4  45 

4  42 

4  39 

1     15 

57 

9 

5  20 

5  18 

5  17 

5  15 

5  13 

5  11 

5  09 

507 

505 

603  ;  5  00 

4  57 

455 

4  52 

4  49 

4  47 

14 

28 

14 

5  24 

523 

5  21 

5  20 

6  18 

5  16 

5  14 

5  13 

5  11 

5  09  :  5  06 

504 

502 

459 

4  57 

4  55 

12 

53 

19 

528 

527 

5  26 

524 

5  23 

5  21 

520 

5  18 

6  16 

5  15 

5  13 

5  11 

509 

507 

5  05 

502 

11 

13 

24 

5  83 

5  31 

530 

5  29 

528 

5  26 

525 

5  24 

5  22 

5  21 

5  19     5  17 

5  16 

6  14 

5  12 

5  01 

9 

29  N 

29 

586 

5  85 

585 

5  84 

5  33 

5  81 

580 

5  29 

528 

5  27 

5  25     5  24 

1 

5  23 

5  21 

520 

5  18 

7 

40  N 

Sept.    3 

5  41 

5  40 

5  39 

588 

5  87 

5  87 

586 

535 

5  84 

6  88  ;  5  82  ;  5  31 

5  30 

529 

5  28 

5  27 

5 

49 

18 

5  45 

5  44 

543 

5  43 

5  42 

5  42 

5  41 

6  41 

5  40 

5  39  ,  5  38 

5  38 

5  87 

5  36 

535 

5  35 

3 

55 

13 

5  49 

548 

5  48 

5  48 

5  47 

5  47 

5  47 

546 

5  46 

5  45  '  5  45 

5  44 

5  44 

6  48 

548 

5  43 

2 

00 

18 

5  58 

5  53 

553 

5  52 

562 

5  52 

562 

5  52 

5  52 

5  52     5  51 

5  51 

5  51 

5  51 

5  51 

5  51 

0 

03  N 

23 

5  57 

5  57 

6  57 

6  57 

5  57 

5  57 

6  67 

5  58 

5  57 

558     5  58 

5  58 

558 

5  69 

5  59 

569 

1 

54  S 

28 

6  01 

6  01 

602 

602 

6  02 

6  08 

6  08 

603 

6  04 

6  04     6  05 

6  05 

6  06 

6  06 

6  07 

607 

3 

51  S 

Oct.     3 

6  05 

606 

6  06 

6  07 

6  08 

6  08 

6  09 

6  10 

6  10 

6  11  '  6  12 

6  12 

6  18 

6  14 

6  15 

6  16 

5 

46 

8 

6  10 

6  11 

6  11 

6  12 

6  13 

6  14 

6  15 

6  15 

6  17 

6  17     6  19 

6  20 

6  21 

622 

628 

6  24 

7 

40 

13 

6  14 

6  15 

6  16 

6  17 

6  18 

6  19 

6*20 

6  22 

628 

6  24  ,  626 

6  27 

628 

629 

6  90 

6  82 

9 

31 

18 

6  19 

620 

6  21 

623 

6  24 

6  25 

627 

6  28 

6  80 

6  31  ;  6  38 

685 

6  86 

637 

6  39 

6  41 

11 

18 

23 

6  24 

625 

6  27 

628 

6  80 

6  31 

6  88 

685 

6  37 

6  88     6  40 

6  42 

6  44 

6  46. 

6  48 

6  50 

13 

02  S 

28 

6  29 

6  81 

6  32 

6  84 

6  86 

6  87 

6  39 

6  41 

648 

6  45     6  48 

6  50 

6  52 

654 

6  57 

659 

1 
14 

40  S 

Nov.    2 

6  84 

686 

6  38 

6  40 

6  42 

6  44 

6  46 

6  48 

6  51 

6  53     6  55 

658 

7  01 

7  08 

7  06 

709 

16 

12 

7 

6  40 

6  42 

6  44 

6  46 

6  48 

6  50 

6  58 

6  55 

6  58 

7  00     7  03 

7  06 

7  09 

7  11 

7  15 

7  18 

17 

38 

12 

6  45 

6  47 

6  49 

6  61 

6  54 

6  57 

659 

7  02 

7  05 

7  08  1  7  11 

7  14 

7  17 

7  20 

7  -28 

7  27 

•      IS 

65 

17 

6  60 

6  53 

6  55 

1    6  57 

7  00 

7  03 

7  06 

7  09 

7  12 

7  15  1  7  18 

7  22 

7  25 

728 

7  32 

7  36 

20 

05 

22 

655 

6  58 

7  01 

1    7  08 

706 

7  09 

7  12 

7  15 

7  19 

7  22     7  26 

7  29 

7  83 

7  36 

7  40 

745 

21 

05  S 

27 

7  01 

703 

7  06 

;    7  09 

7  12 

7  16 

7  18 

7  21 

7  25 

7  28  1  7  32 

7  36 

7  40 

7  44 

7  48     7  53 

21 

55  S 

Dec.     2 

7  05 

708 

7  11 

7  14 

7  17 

7  21 

7  24 

7  27 

7  31 

7  35  1  7  89 

743 

7  47 

7  51 

7  56     8  01 

22 

35 

7 

7  10 

7  13 

7  16 

7  19 

7  22 

7  25 

7  29 

7  88 

7  36 

7  40  1  7  44 

7  49 

7  53 

7  58 

8  03  ,  8  08 

S 

04 

12 

7  14 

7  17 

7  20 

7  23 

7  26 

7  29 

7  33 

7  87 

7  41 

7  45  1  7  49 

7  54 

7  58 

8  03 

8  09 

8  14  1 

23 

21 

17 

7  18 

7  21 

7  24 

7  27 

7  81 

7  34 

7  38 

7  42 

7  46 

7  50 

7  54 

7  59 

803 

8  07 

8  13 

8  18 

'      23 

27 

22 

7  21 

7  24 

727 

780 

7  34 

7  37 

7  42 

7  45 

7  49 

7  52 

7  57 

8  01 

8  06 

8  11 

8  17 

8  22 

23 

21  S 

27 

7  28 

7  26 

7  29 

7  32 

1 

7  36 

7  39 

7  43 

7  47 

7  51 

754 

7  68 

803 

8  07  1  8  13     8  18  1  8  28 

2:^ 

I 
1 

(«  S 

Jan.     1 

7  24 

7  27 

7  30 

7  33 

7  36 

7  40 

7  43 

7  47 

7  51 

7  55     7  59 

803 

8  08  ■  8  13     8  18     8  28 

506 


TABLK  10.— MKAX  LCK'AL  TIMK  OF  SUN  RISE. 


Sftuth  lAitiiwle. 

Declina- 
tion. 

Appn)x. 

(late. 

-  - 



1 

1 

53° 
fi.  m. 

54° 

55° 
h.  m. 

56-^ 

57° 

58° 
h.  m. 

59° 

1 

60° 

61°   1    62° 

63° 

64° 

65° 

66° 

67°          68° 

o       / 

hr.  tn. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

h.  in.   h.  7fi.   h.  m. 

h.  tn. 

h,  m. 

1 

A,  m,         k.  m. 

23   05  S- 

Jan.     1 

3  37 

3  31 

8  25 

3  17 

3  10 

3  01     2  52 

2  41 

2  30     2  15     2  01 

1  37 

1  15 

Set*   I     Sets 

22   87 

6 

3  43 

3  37 

3  31 

3  24 

3  16 

3  08     2  59 

2  49 

2  38     2  25     2  11 

1  51 

1  32 

"  6'52" 

Jan.  10  Jan.  16. 

21    58 

11 

3  50 

3  44 

3  :i8 

3  32 

3  25 

3  17     3  09  . 

2  59 

2  50  .2  37     2  25     2  07  | 

1  50 

1  26  1 

0  44    

21    08 
20   07 

16 
21 

3  59 

4  08 

353 
4  03 

3  48 
3  57 

3  41 
3  51 

3  :j:) 

3  45 

3  28  ,  3  20 
3  3S     3  31 

3  11 
3  Xi 

3  03     2  52     2  40 
3  15  1  3  05     2  55 

2  26 
2  42 

2  11 
2  29 

1  52 

2  13 

1  26 

1  M 

......... 

18   58 

26 

4  16 

4  12 

4  07 

4  02 

3  54) 

3  50     3  44 

3  86 

3  29     3  21     3  11     3  00 

2  50 

2  35 

2  JO 

2  01 

17    39  S 

31 

4  26 

4  22 

4  18 

4  18 

4  07 

4  01     3  56 

3  50 

3  44     3  :^     3  28     3  19 

8  09 

2  57 

2  45  .         2  ail 

16    13  S 

Feb.     5 

4  36 

4  32 

4  29 

4  24 

4  19 

4  14     4  09  1  4  M  1 

8  58     3  50     3  44  '  3  36 

3  27 

3  17  1 

3  07 

2  V. 

14    40 

10 

4  46 

4  43 

4  39 

4  m 

4  32 

4  27     4  23 

4  18 

4  13  ,  4  07     4  01     3  M 

8  47 

3  39 

3  30 

3  ly 

13    01 

15 

4  56 

453 

4  50 

4  47 

4  42 

4  39  '  4  35 

4  31 

4  28  1  4  23     4  18 

4  11 

4  06 

8  59 

3  51           3  4:2 

11    10 

20 

506 

503 

5  01 

4  58 

4  55     4  52     4  49 

4  45 

4  42 

4  38     4  34 

4  28 

4  28 

4  l^ 

4  11           4  c^ 

9   28  S 

25 

5  15 

5  13 

5  11 

5  09 

5  07     5  W  1  5  02 

1                       1 

4  58 

4  56 

4  52     4  49 

4  43 

4  40 

436 

4  81 

4  25 

7   80  8 

Mar.    2 

5  25 

5  23 

5  22 

5  20 

1 

5  18 

5  16  '  5  14 

5  12 

5  09 

5  07     5  04  ;  5  00 

4  57 

4  hi 

4  49 

4  45 

5   34 

7 

5  34 

5  33 

5  32 

5  31 

5  29 

5  28     5  26 

5  25 

5  23  '  5  21     5  19  '  5  16 

5  14 

5  11 

5  07           5  tf> 

3   37 

12 

5  44 

5  43 

5  42 

5  41 

5  41 

5  39     5  38 

5  37 

5  36     5  85  1  5  84     5  81 

5  80 

628 

5  25  I         5  23 

1   89  S 

17 

5  53 

5  52 

5  52 

5  52 

5  51 

5  51     5  50 

5  50 

5  49     5  48     5  48 

5  46 

5  45 

6  44  ■ 

5  43           5  42 

0   20  N 

22 

6  02 

6  02 

6  02 

6  02 

6  02 

6  02     6  02 

6  02 

6  02     6  02     6  02 

6  01 

6  01 

6  01 

6  00 

6  OiJ 

•   2    18  N 

27 

6  11 

6  11 

6  12 

6  12 

6  12 

6  13     6  13 

6  14 

6  15 

6  15     6  16 

6  15 

6  16 

6  17 

6  17 

6  IS 

4   15  N 

Apr.     1 

6  20 

6  21 

6  21 

6  22 

6  23 

6  24     6  25 

6  26 

6  27     6  28     6  30 

680 

6  80 

6  33 

6  34 

6  86 

6   09 

6 

6  28 

680 

6  31 

6  32 

6  34 

6  35     6  37 

6  38 

6  40     6  42     6  44 

6  45 

6  47 

6  49 

6  51 

6  ->1 

8   02 

11 

6  37 

6  89 

6  40 

6  42 

6  44 

6  46     6  48 

6  50 

6  52     6  55     6  57 

6  59 

7  02 

7  05 

7  08           7  12 

9   51 

16 

6  46 

6  48 

6  50 

6  52 

6  h\ 

6  57     6  59 

7  02 

7  a5     7  08     7  11 

7  14 

7  18 

7  22 

7  25           7  »» 

11    35 

•21 

6  55 

6  57 

6  59 

7  02 

7  05 

7  08     7  11 

7  14 

7  17  ■  7  21     7  25 

729 

7  33 

7  3.H 

7  43           7  49 

13   15  N 

26 

7  03 

7  06 

709 

7  12 

7  15 

7  19     7  22 

7  26 

7  30  .  7  35     7  39     7  44 

1 

7  49 

7  55 

8  01 

?«  U> 

14   50  N 

May     1 

7  13 

7  16 

7  19 

7  23 

7  25 

7  29     7  33 

7  38 

7  43  '  7  48 

7  53  :  7  58 

8  05 

8  12 

8  19 

8  2^ 

16   19 

6 

7  21 

7  25 

7  28 

7  32 

7  a^ 

7  40     7  44 

7  50 

7  55     8  01 

8  07  ,  8  13 

8  21 

8  29 

8  37 

8  4'* 

17   42 

11 

7  29 

7  33 

7  37 

7  42 

7  45 

7  50     7  55 

8  01 

8  07  '  8  13 

8  21  1  8  28 

8  86 

8  46 

8  56 

9  09 

18   55 

16 

7  37 

7  41 

7  46 

7  51 

7  5i» 

8  00     8  06 

8  12 

8  19  .  8  27     8  34  :  8  48  1 

852 

903 

9  15 

9  29 

19   58 

21 

7  45 

7  49 

7  U 

7  59 

8  03 

8  10     8  16 

8  22 

8  30  '  8  89     8  47 

8  57 

907 

9  20 

9  34 

9  51 

21    00 

26 

7  52 

7  56 

8  01 

8  07 

8  12 

8  18     8  25 

8  38 

8  40     8  60     8  59 

9  10 

9*22 

9  37 

9  54 

10  15 

21    48  N 

31 

7  58 

803 

8  08 

8  14 

8  20 

8  27     S  34 

8  42 

8  50  '  9  00     9  10 

9  23 

9  86 

9  53 

10  18 

10  41' 

22   28  N 

June    5 

804 

8  09 

8  15 

8  20 

8  26 

8  34     8  41 

8  50 

8  59 

1 

9  10     9  21 

984 

9  49 

10  07 

10  81 

11  0^ 

22   57 

10 

8  08 

8  14 

8  18 

8  26 

8  32 

8  39     8  47 

8  56 

905 

9  17 

929 

9  44 

10  00 

10  20 

10  49 

Doe* 

23    17 

15 

8  11 

8  17 

8  23 

8  29 

8  36 

8  44  •  8  52 

9  01 

9  11 

9  23 

985 

9  51 

10  08 

10  31 

11  05    not  ri>«*- 

23   26 

20 

8  14 

8  20 

8  26 

8  32 

8  39 

8  47     8  55 

9  04 

9  14 

9  26 

988 

954 

10  11 

10  35 

11  12    Jane  10 

23   25 

25 

8  15 

8  21 

8  26 

8  33 

8  40 

8  48  ,  8  56 

9  05 

9  15 

927     9  39 

955 

10  12 

10  35 

U  10          to 

2S   14  N 

30 

8  14 

8  20 

8  25 

8  32 

8  39 

8  47  :  8  M 

9  04 

9  13 

9  26  ,  9  87     953 

1 

10  08 

10  30 

11  02  ^  July  3. 

22   52  N 

July     5 

8  12 

8  18 

8  28 

8  30 

8  36     8  44  '  8  51 

9  00 

9  09 

9  20 

9  32     9  48 

10  03 

10  23 

10  48  '       11  45 

22   21 

10 

8  09 

8  14 

8  20 

8  26 

8  32     8  39     8  46 

8  55 

9  03 

9  14 

9  25     9  40 

%bi 

10  12 

10  31         11  W 

21    40 

15 

8  06 

8  11 

8  16 

8  21 

8  27     8  34     8  41 

8  49 

8  57 

9«6 

9  17     9  80 

9  42 

9  5S 

10  18 

10  4^ 

20    50 

20 

8  00 

8  05 

8  10 

8  16 

8  21     8  27     8  »4 

8  41 

8  48 

8  57 

9  07     9  18 

9  29 

9  43 

10  00 

10  £) 

19    60 

25 

7  53 

7  58 

8  03 

8  08 

8  12     8  19     8  24 

H  31 

8  :}8 

8  46 

8  55     9  05 

9  15 

9  27 

9  41           9  o^> 

18   43  N 

30 

7  46 

7  50 

7  55 

7  59 

8  04     8  09     8  14 

8  20 

8  26 

8  33 

8  42     8  60 

859 

9  10 

922  1         9  36 

17   28  N 

Aug.    4 

7  38 

7  42 

7  45 

7  50 

7  55     7  59     8  04 

8  09 

H  15 

8  21  ;  8  29     8  86 

8  44 

8  53 

9  03           9  15 

16   06 

9 

7  28 

7  32 

7  35 

7  39 

7  43     7  47     7  51 

7  56 

8  02 

8  08 

8  14  '  8  21 

8  27 

8  35 

8  43 

.s  .>4 

14   37 

14 

7  18 

7  22 

7  25 

7  28 

7  31     7  35  1  7  39 

7  43 

7  48 

7  54 

7  59  •  8  05 

8  10 

8  17 

8  24 

8  'S.I 

13   03 

19 

7  09 

7  11 

7  14 

7  17 

7  20     7  23     7  27 

7  30 

7  84 

7  89 

7  43  ,  7  48 

7  53 

7  5S 

8  04 

8  12 

11    23 

24 

6  58 

7  00 

7  02 

706 

7  08     7  10     7  13 

7  16 

7  19 

7  24 

7  27  I  7  31 

7  35 

7  40 

7  45 

7  51 

9   39  N 

29 

6  47 

6  48 

6  50 

6  53 

6  55 

6  57     6  59 

7  02 

7  W 

708 

7  11     7  14 

1 

7  17 

7  21 

725 

7  30 

7   51  N 

Sept.    3 

6  35 

6  36 

6  38 

6  40 

6  42 

1 
6  44  ,  6  45 

6  47 

6  49 

6  52 

6  54 

6  57 

659 

702 

7  05  1      7  oe 

6    00 

8 

6  24 

6  24 

6  25 

6  27 

6  28  i  6  30 

6  31 

6  32 

6  M 

6  36 

638 

6  89 

6  41 

6  43 

6  45  <         6  49 

4   07 

13 

6  12 

6  12 

6  13 

6  14 

6  15  ,  6  15 

6  16 

6  17 

6  18 

620 

6  21 

622 

6  23 

6  24 

6  25           6-2}? 

2   11 

18 

5  59 

6  00 

6  00 

6  01 

6  01 

6  02 

6  02 

6  02 

6  02 

6  04 

6  04  '  6  04 

604 

6  05 

6  05           6  06 

0    15  N 

23 

5  47 

5  47 

5  47 

5  48 

5  47 

5  47 

5  47 

5  47 

5  47 

5  47 

5  47  ;  5  46 

6  46 

5  46 

5  45 

5  45 

1    42  8 

28 

5  35 

6  35 

5  U 

5^ 

5  34 

5  33 

5  32 

5  32 

5  31 

5  31 

5  30     5  29 

5  28 

5  26 

5  25 

h  24 

8   39  S 

Oct.      3 

5  23 

5  22 

5  21 

5  21 

5  20 

5  19 

5  18 

'  5  16 

5  15 

5  14 

5  13     5  11 

509 

607 

605 

504 

5   35 

8 

5  11 

5  10 

5  08 

508 

5  07 

505 

5  03 

5  01 

4  59 

4  58 

456  ;  4  54 

4  52 

4  48 

4  45 

4  41 

7   28 

13 

500 

4  58 

4  56 

4  55 

453 

4  51 

4  49 

4  46 

4  44 

4  42 

4  39  ;  4  86 

4  32 

4  26 

4  24 

4  20 

9   20 

18 

4  48 

4  46 

4  44 

4  42 

4  40 

4  37 

4  35 

4  31 

4  28 

4  26 

4  22 

4  18 

4  14 

409 

4  01 

3  •> 

11    08 

23 

4  37 

4  34 

4  32 

4  30 

4  27 

4  24     4  21 

4  17 

4  13 

4  10 

4  06 

4  01 

355 

8  49 

3  43  '         3  36 

12   51  8 

28 

4  26 

4  24 

4  21 

4  17 

4  14 

4  10     4  06 

■  4  02 

1 

3  58 

3  54 

3  49 

8  48 

3  87 

330 

3  22            3  13 

14   80  8 

Nov.    2 

4  16 

4  13 

4  09 

4  06 

4  02 

3  57 

3  53 

1  8  48 

8  43 

8  38 

3  32 

8  25 

8  17 

809 

3  00  .         2  Oil 

16   08 

7 

4  07 

403 

3  59 

8  55 

8  51 

8  46 

3  42 

8  35 

3  29 

8  23 

8  16 

307 

259 

2  49 

2  38 

2  215 

17    29 

12 

3  58 

8&1 

8  50 

8  45 

3  40 

334 

3  29 

'  3  22 

3  15 

8  08 

8  01 

2  50 

2  41 

2  29 

2  16 

2  01 

18   48 

17 

3  50 

3  46 

8  41 

8  36 

3  30 

8  24 

3  18 

'  3  19 

3  03 

2  55 

2  46 

2  34 

223 

209 

1  58 

1  S? 

19   58 

22 

3  44 

8  38 

3  38 

327 

3  22  i  3  15  1  3  OS 

3  00 

2  51 

2  42 

2  32 

2  18 

205 

149 

1  28  ■         1  U2 

20   59  8 

27 

3  38 

8  32 

3  27 

3  21 

3  14  1  3  07     2  59 

2  50 

2  41 

2  81 

2  19 

204 

1  49 

1  28 

1  02           0  11^ 

21    51  8 

Dec.     2 

3  33 

827 

3  22 

3  15 

8  08 

3  00     2  52 

2  42 

2  32 

2  21 

208 

150 

1  33 

1  06 

022  , 

22   32 

7 

3  30 

8  24 

8  19 

3  11 

3  (M 

2  56     2  47 

2  86 

2  26 

2  18 

2  59 

1  89 

1  18 

0  42 

23   02 

12 

3  27 

8  21 

8  15 

3  08 

8  01 

2  52  ;  2  43 

2  32 

2  21 

2  06 

1  51 

1  27 

108 

23   20 

17 

3  28 

8  21 

3  15 

307 

3  00 

2  50  1  2  41 

2  30 

2  18 

2  02 

1  47 

121 

055 

Doesn 

ot  set  between — 

23    27 

22 

3  30 

8  23 

8  17 

3  09 

3  01 

2  52     2  43 

2  31 

2  19 

203 

1  48 

1  21 

064 

Dec.  12 

Dec.  3 

Nov.  27 

23   22  8 

27 

3  32 

8  26 

3  20 

3  12 

8  01 

2  55  '  2  45 

2  34 

2  23 

2  07 

168 

126 

100 

and 
DecSl: 

and 
Jan.  9; 

and 
Jan.  15: 

23   058 

Jan.     1 

3  37 

8  31 

3  25 

3  17 

3  10 

3  01  ;  2  52 

2  41 

2  80 

2  15 

2  01 

1  87 

1  15 

SOdayv 

SSdaya 

50  days. 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


507 


South  Latitude 

■ 

/ 

Declina- 
tion. 

Approx. 
date. 

o   / 

53° 

54° 

55° 

56° 

57° 

.58° 

69° 

60° 

61° 
h.  m. 

62° 

63° 

64° 

65° 

66° 

67° 

GSP 

k.  m. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

h.-m. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

23  03  S 

Jan.  1 

8  29 

8  36 

8  43 

8  50 

8  57 

9  06 

9  15 

9  26 

9  37 

9  52 

10  06 

10  28 

10  61 

11  55 

Sets 

Sets 

•^.>  34 

6 

8  28 

8  34 

8  40 

8  47 

8  54 

9  03 

9  11 

9  22 

9  32 

9  45 

9  59 

10  18 

10  87 

11  16 

Jan.  10 

Jan.  16 

21  53 

11 

8  25 

8  31 

8  37 

8  43 

8  50 

8  59 

9  07 

9  16 

9  26 

9  39 

9  51 

10  08 

10  26 

10  51 

11  30 

21  02 

16 

8  21 

8  26 

8  32 

8  39 

8  45 

8  52 

8  59 

9  08 

9  18 

9  29 

9  40 

9  54 

10  08 

10  28 

10  b4 

"'ii"57' 

20  01 

21 

8  15 

8  20 

8  25 

8  31 

8  37 

8  44 

8  60 

8  58 

9  Ot> 

9  16 

9  26 

9  39 

9  52 

10  07 

10  27 

10  56 

18  50 

26 

8  08 

8  12 

8  17 

8  22 

8  28 

8  34 

8  40 

8  47 

8  54 

903 

9  12 

928 

9  84 

9  47 

10  03 

10  21 

17  31  S 

31 

8  01 

8  On 

8  09 

8  13 

8  18 

8  23 

8  29 

8  36 

8  42 

8  50 

8  58 

9  07 

9  18 

9  28 

9  41 

9  57 

16  (M  S 

Feb.  5 

7  52 

7  55 

7  59 

8  03 

8  07 

8  12 

8  18 

8  23 

8  29 

8  35 

8  43 

8  50 

8  59 

9  08 

9  21 

9  82 

14  30 

10 

7  42 

7  45 

7  49 

7  52 

7  66 

8  00 

8  05 

8  10 

8  15 

8  21 

8  27 

8  34 

8  41 

8  49 

8  58 

9  08 

12  51 

15 

7  32 

7  35 

7  37 

7  40 

7  43 

7  47 

7  52 

7  56 

8  00 

8  05 

8  10 

8  16 

8  21 

8  29 

8  36 

8  44 

11  06 

20 

7  21 

7  23 

7  26 

7  28 

7  81 

7  34 

7  88 

7  42 

7  46 

7  50 

7  54 

7  58 

8  04 

8  09 

8  15 

8  22 

9  16  S 

25 

7  09 

7  12 

7  13 

7  16 

7  18 

7  20 

7  23 

7  27 

7  30 

7  33 

7  37 

7  41 

7  46 

7  50 

7  54 

8  00 

7  18  S 

Mar.  2 

6  57 

6  59 

7  01 

7  03 

7  06 

7  07 

7  09 

7  11 

7  14 

7  17 

7  19 

7  22 

7  25 

7  29 

7  33 

7  87 

5  2:5 

7 

6  46 

6  47 

6  49 

6  50 

6  61 

6  53 

6  54 

666 

6  59 

7  00 

7  02 

7  04 

7  07 

7  10 

7  13 

7  15 

3  25 

12 

6  34 

6  34 

6  36 

6  37 

6  88 

6  39 

6  40 

6  41 

6  43 

6  44 

6  45 

6  47 

6  48 

6  51 

6  52 

6  54 

1  27  S 

17 

6  22 

6  22 

6  23 

6  24 

6  24 

6  25 

6  25 

6  26 

6  27 

6  28 

6  28 

6  29 

6  80 

6  31 

6  32 

6  33 

0  32  N 

22 

6  10 

6  09 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

2  30  N 

27 

6  58 

5  57 

5  58 

5  57 

5  67 

5  56 

5  66 

5  66 

6  56 

5  55 

5  54 

5  64 

563 

5  52 

6  51 

5  50 

4  26  N 

Apr.  1 

5  47 

5  46 

5  45 

5  44 

5  43 

6  43 

5  42 

5  41 

5  40 

5  39 

6  88 

5  86 

5  84 

6  88 

5  81 

6  29 

6  21 

6 

5  36 

5  W 

5  33 

5  31 

5  80 

5  30 

5  28 

6  26 

6  26 

523 

5  21 

6  19 

5  16 

5  14 

6  11 

5  08 

8  13 

11 

5  24 

5  22 

5  20 

6  19 

6  17 

6  16 

6  14 

6  11 

5  09 

5  07 

6  04 

5  01 

4  58 

465 

4  61 

4  48 

10  01 

16 

5  12 

5  10 

508 

6  06 

604 

6  08 

6  00 

4  57 

4  54 

4  51 

4  48 

4  44 

4  40 

4  86 

4  82 

4  27 

11  46 

21 

5  01 

459 

4  57 

4  54 

4  52 

4  50 

4  47 

4  42 

4  40 

4  36 

4  32 

4  27 

4  23 

4  18 

4  12 

406 

13  25  N 

26 

4  51 

4  48 

4  46 

4  43 

4  39 

4  37 

4  33 

4  29 

4  25 

4  21 

4  16 

4  11 

4  04 

8  59 

8  52 

345 

14  59  N 

May  1 

4  40 

4  87 

4  84 

4  81 

4  27 

4-23 

4  19 

4  15 

4  12 

4  06 

4  03 

8  55 

3  49 

3  42 

8  34 

3  25 

16  27 

6 

4  31 

427 

4  24 

4  20 

4  16 

4  11 

4  07 

4  02 

3  57 

3  51 

3  45 

8  39 

3  31 

3  24 

8  14 

8  05 

17  48 

11 

4  22 

4  18 

4  14 

4  10 

4  06 

4  01 

3  56 

8  50 

3  45 

3  38 

8  31 

3  28 

3  15 

3  05 

2  54 

2  44 

19  02 

16 

4  14 

4  10 

4  06 

4  01 

8  66 

3  61 

3  45 

3  39 

3  33 

3  25 

3  17 

3  08 

2  69 

2  48 

2  35 

2  22 

•20  04 

21 

408 

4  03 

3  58 

8  63 

3  48 

3  42 

8  87 

8  29 

3  22 

3  14 

3  05 

2  64 

2  45 

2  32 

2  16 

2  00 

21  05 

26 

402 

8  57 

3  52 

346 

8  41 

3  34 

3  28 

3  20 

3  13 

3  03 

2  54 

2  42 

2  30 

2  16 

1  58 

1  86 

21  53  N 

• 

31 

356 

3  51 

3  45 

3  40 

3  35 

3  28 

8  20 

3  12 

3  05 

2  54 

2  44 

2  31 

2  17 

2  01 

1  40 

1  12 

22  31  N 

June  5 

3  52 

3  47 

3  41 

8  36 

3  29 

3  22 

3  16 

8  06 

2  57 

2  46 

2  85 

2  22 

2  07 

1  48 

1  23 

0  45 

23  00 

10 

8  49 

345 

3  39 

8  82 

8  26 

3  18 

3  10 

3  01 

2  52 

2  41 

2  30 

2  14 

1  58 

1  87 

1  07 

Does 

23  18 

16 

3  48 

3  43 

3  38 

3  31 

3  24 

3  16 

3  08 

2  59 

2  49 

2  37 

2  23 

2  09 

1  62 

1  29 

0  55 

not 

23  26 

20 

3  48 

3  43 

3  37 

3  31 

8  24 

8  15 

307 

2  58 

2  48 

2  36 

2  24 

2  07 

1  61 

1  27 

0  50 

rise 

2:?  24 

25 

3  50 

3  44 

3  39 

3  82 

3  25 

3  17 

309 

3  00 

2  50 

2  38 

2  26 

2  09 

1  53 

1  80 

0  54 

June  10 

23  12  N 

30 

3  53 

3  47 

3  42 

3  35 

3  28 

3  20 

3  13 

8  03 

2  54 

2  42 

2  81 

2  16 

1  59 

1  87 

1  06 

to 
July  3. 

0  28 

22  50  N 

July  5 

3  57 

3  51 

3  46 

3  39 

3  33 

3  25 

8  18 

3  09 

3  00 

2  48 

2  37 

2  22 

2  06 

1  46 

1  20 

22  17 

10 

4  01 

3  55 

3  50 

3  44 

3  38 

3  81 

3  24 

3  15 

3  07 

2  56 

2  46 

2  32 

2  17 

2  00 

1  38 

1  04 

21  35 

15 

4  07 

4  02 

3  66 

8  61 

3  45 

3  38 

3  31 

3  23 

3  15 

3  06 

2  56 

2  44 

2  30 

2  15 

1  66 

1  30 

20  44 

20 

4  14 

4  09 

4  03 

3  68 

8  53 

3  46 

8  40 

3  33 

3  25 

3  17 

3  07 

2  66 

2  45 

2  31 

2  14 

1  64 

19  44 

25 

4  21 

4  17 

4  11 

4  06 

4  01 

3  66 

3  50 

8  43 

3  35 

3  27 

3  19 

3  09 

2  69 

2  47 

2  32 

2  17 

18  36  N 

30 

4  28 

4  23 

4  19 

4  14 

4  09 

4  04 

3  69 

3  53 

3  47 

3  40 

3  31 

3  23 

3  14 

3  04 

2  52 

2  38 

17  20  N 

Aug.  4 

4  35 

4  32 

4  27 

4  28 

4  19 

4  14 

4  09 

4  04 

3  68 

3  52 

8  45 

3  37 

3  30 

3  21 

3  11 

3  00 

15  57 

9 

4  43 

4  40 

4  37 

4  83 

4  29 

4  25 

4  21 

4  16 

4  10 

4  05 

3  58 

3  52 

3  45 

3  38 

8  29 

3  20 

14  28 

14 

4  52 

4  48 

4  45 

4  42 

4  38 

4  34 

4  31 

4  27 

4  23 

4  18 

4  12 

4  06 

4  01 

3  54 

8  47 

3  39 

12  53 

19 

5  00 

4  56 

4  54 

4  51 

4  48 

4  45 

4  42 

4  38 

4  35 

4  21 

4  26 

4  21 

4  16 

4  11 

4  05 

3  58 

11  13 

24 

508 

5  05 

608 

6  01 

4  58 

4  66 

4  53 

4  50 

4  47 

4  44 

4  39 

4  36 

4  31 

4  27 

4  22 

4  17 

9  29  N 

29 

6  17 

5  14 

5  12 

6  10 

6  08 

5  0(> 

5  04 

5  02 

4  59 

4  56 

4  53 

4  49 

4  47 

4  43 

4  89 

4  35 

7  40  N 

Sept.  3 

6  25 

523 

5  22 

5  20 

5  18 

6  17 

5  16 

5  13 

5  12 

5  09 

5  06 

5  04 

5  01 

4  59 

4  56 

4  53 

5  49 

8 

5  34 

5  82 

5  81 

5  30 

6  29 

5  27 

5  26 

5  25 

5  24 

5  22 

5  20 

5  18 

5  16 

5  14 

5  12 

5  10 

3  55 

13 

5  42 

5  40 

5  40 

5  89 

6  39 

5  38 

5  37 

5  36 

5  36 

5  35 

6  33 

5  32 

5  31 

5  30 

5  29 

6  27 

2  00 

18 

5  51 

5  50 

5  49 

6  49 

5  50 

6  49 

5  49 

5  48 

5  48 

6  48 

5  47 

5  46 

5  46 

5  46 

5  45 

6  45 

0  03  N 

23 

5  59 

5  58 

568 

5  59 

5  59 

5  59 

6  00 

6  00 

6  00 

6  01 

6  00 

6  01 

6  01 

6  01 

6  42 

603 

1  54  S 

28 

6  08 

6  08 

608 

6  09 

6  10 

6  10 

6  11 

6  12 

6  13 

6  14 

6  14 

6  15 

6  16 

6  17 

6  19 

6  20 

3  51  8 

Oct.  3 

6  17 

6  17 

6  18 

6  19 

6  20 

6  21 

6  23 

6  24 

6  26 

6  27 

6  28 

6  30 

6  32 

6  34 

6  36 

6  89 

5  46 

8 

6  26 

6  26 

6  27 

6  29 

6  31 

6  33 

6  34 

6  36 

6  38 

6  41 

6  42 

6  45 

6  47 

6  50 

6  53 

6  57 

7  40 

13 

6  34 

6  36 

6  37 

6  40 

6  41 

6  43 

6  45 

6  48 

6  50 

6  52 

6  55 

6  59 

7  02 

7  Oti 

7  10 

7  15 

9  31 

18 

6  43 

6  45 

6  48 

6  50 

6  52 

6  55 

6  57 

7  01 

7  03 

7  07 

7  10 

7  15 

7  19 

7  24 

7  29 

7  a5 

11  18 

23 

653 

6  55 

658 

7  01 

7  03 

7  06 

7  10 

7  14 

7  16 

7  21 

7  24 

7  30 

7  35 

7  40 

7  4G 

7  54 

13  02  S 

28 

7  02 

7  05 

7  08 

7  12 

7  15 

•  7  18 

7  22 

7  27 

7  30 

7  36 

7  41 

7  47 

7  51 

7  59 

8  07 

8  16 

14  40  S 

Nov.  2 

7  12 

7  16 

7  19 

7  23 

7  26 

7  31 

7  35 

7  40 

7  45 

7  51 

7  57 

8  04 

8  11 

8  19 

8  29 

8  89 

16  12 

7 

7  22 

7  26 

7  30 

7  34 

7  38 

7  43 

7  48 

7  54 

7  59 

8  06 

8  12 

8  21 

8  29 

8  38 

8  50 

9  04 

17  38 

12 

7  31 

7  36 

7  40 

7  45 

7  49 

7  55 

8  01 

8  07 

8  13 

8  21 

8  29 

8  39 

8  49 

8  58 

9  12 

9  29 

18  55 

17 

7  41 

7  46 

7  50 

7  56 

8  01 

8  07 

8  13 

8  21 

8  29 

8  37 

8  46 

8  58 

9  08 

9  21 

9  37 

9  5S 

1  20  05 

22 

7  50 

7  55 

8  00 

8  06 

8  12 

8  19 

8  26 

8  34 

8  43 

8  53 

9  02 

9  16 

9  28 

9  46 

10  05 

10  34 

21  05  S 

27 

7  58 

8  04 

8  10 

8  16 

8  22 

8  30 

8  37 

8  46 

8  56 

9  07 

9  18 

9  34 

9  48 

10  09 

10  37 

21  55  S 

Dec.  2 

8  06 

8  12 

8  18 

8  26 

8  31 

8  39 

8  48 

9  58 

9  07 

9  20 

9  33 

9  51 

10  08 

10  34 

11  22 

1  22  35 

7 
12 

8  13 
8  19 

8  19 
8  25 

8  2(5 
8  32 

8  33 
8  39 

8  40 
8  47 

8  49 
8  56 

8  58 

9  a5 

9  08 
9  16 

9  18 
9  28 

9  32 
9  43 

9  46 

9  58 

10  07 
10  22 

10  28 
10  46 

11  03 
Does  nc 

'  23  04 

)tsetbe 

tween— 

23  21 

17 

8  24 

8  31 

8  »J 

8  44 

8  62 

9  01 

9  10 

9  22 

9  34 

9  49 

10  05 

10  31  10  5S 

Dee.  12 

Dec.  3 

Nov.  27 

23  27 

22 

8  28 

8  34 

8  40 

8  48 

8  66 

9  a5 

9  14 

9  26 

9  38 

9  54 

10  09 

10  36  ill  08 

and 

and 

and 

23  21  S 

27 

8  30 

8  36 

8  42 

8  50 

858 

9  07 

9  16 

9  27 

9  39 

9  65 

10  10 

10  36  [11  00 

Dec.  31. 

Jan.  9: 

38 
days. 

Jan.  15; 

50 
days. 

'  22  03  S 

Jan.  1 

8  29 

8  36 

8  43 

8  50 

8  57 

9  06 

9  15 

9  26 

9  37 

9  52 

10  06 

10  28  10  61 

11  55 

508 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


Decli- 
na- 

Approx. 

South  Latitude. 

tion.      ««^«- 

i 

69° 

70°        71°    '    72° 

1 

73° 

74°         75°    !    76° 

1 

77°        78° 

80° 

1 

82° 

h.  fn. 
weeu — 
Oct.  12 

and 

Mar.  2; 

142 

days. 

84° 

86° 

8S° 

90= 

o     / 

23  058 
22  37 

2158 
2108 
20  07 
18  58 
17  398 

Jan.   1 
6 
11 
16 
21 
26 
31 

h.  m. 
8undc 
Nov.'22 

and 
Jan.20. 

0  41 

1  36 

2  11 

2  41 

3  09 
3  33 

3  56 

4  18 

4  41 

5  02 
521 

5  42 

6  00 
6  19 

6  38 

6  58 

7  16 
7  36 

7  66 

8  15 

8  37 
858 

9  21 
9  46 

10  11 
10  42 

h.  m.     h.  m. 
)e8  not  set  beti 
Nov.  18  Nov.  14 

and      and 
Jan.24.  Jan.28; 
76 

0  36    days. 

1  43       1  03 

h.  m. 
tveen — 
Nov.  10 

and 
Feb.  1; 

84 
days. 

h.  m.     h.  m.     h.  m.     h.  m. 
Sun  doc's  not  set  between— 
Nov.  7  Nov.  4  Oct.  31  Oct.  2? 

and  ,    and      and  1   and 
Feb.  4;:  Feb.  7;  Feb.ll;lFeb.l4; 

90          96         104         110 

Jays.    days.    days.    days. 

h.  iti. 
Sundc 
Oct.  25 

and 
Feb.l7; 

116 
days. 

h.  fn.    h,  m. 
yes  not  set  beti 
Oct.  23jOct.  17 

and      and 
Feb.19;  Feh.25; 

120        182 
days.    days. 

h.  fn.    h.  m.    h.  m.     A.  m. 
Sun  does  not  i^et  between — 
Oct.    6'Oct.    1  S<?pt/26  Sept.21 

■and      and       and   ;    and 

Mar.  7:  MarJ2;  Mar.  17;  lfAr.23: 

158         168         178         1S4 

days.    days.    days.     da,ys. 

1 16  138  i  Feb.  5 
14  40    ,           10 

;i3  01               15 
11  16    :           20 

2  '22       2  00 

1  27 

0  40 

1 

1 

1 

1 

3  54       2  38       2-27 
3  22       3  11       2  55 

3  48       3  39       3  '28 

4  12       4  a5       3  57 

4  36       4  30       4  24 
6  58       4  53       4  49 

5  19       5  16       5  IS 

1  55 

1   07 

t 

t 

2  38  i    2  14 
8  16       3  01 

1  40 

2  41 

0  34 

2  18 

3  07 

8  47 

4  33 
4  66 
6  27 
668 
627 

6  68 

7  24 
800 

8  85 

9  14 

, 

1  42 

2  46 

3  34 

4  13 
4  49 
623 
666 
629 

7  02 

7  86 

8  13 

8  61 

9  31 

1  40 

2  30 

3  '20 

4  01 

4  42 

5  19 

5  61 

6  30 

7  06 

1 

, 

,   9  28S 
7  308 

25 
Mar.  2 

3  46  '     3  .% 

a  22 

' 

4  15 
4  43 
6  09 

4  08       !t  .*» 

2  23 
8  80 

4  22 

5  09 

5  53 

6  86 

7  2ft 

!   634                7 
3  37    1           12 
1398'           17 
0  20N,           22 
2 18N            27 

!   4  15N  Aor.   1 

4  07 

4  30 

284 
3  52 
454 
550 

6  44 

7  41 
844 

10  10 

1 

5  as 

5  00 

6  29 

5  57 

6  '25 

6  63 

7  '22 

7  52 

8  24 
8  69 

268 
4  27 
644 
6  58 

8  18 
10  04 



6  40 
6  00 
6  20 

6  38       5  37 
6  59       5  59 
6  21       6  22 

5  W       6  32 

6  58       5  68 
6  OS        ft  <24 

328 
5  32 
7  25 

9  48 

4  57      Sets 

5  58    Mar.'i3 

6  40 

6  42 

6  45 

7  08 
7  32 

7  66 

8  21 

8  47 

9  15 
9  48 

10  28 

6  47 

7  12 

7  37 

8  04 

8  32 

9  01 

660 
7  17 

7  45 

8  13 
8  44 
0  ^F, 

1 

;  609 

8  02 

9  61 
1135 

'      6 
11 
16 
21 

7  00  '    7  04 

7  44       8  07 

8  23       9  01 

9  lO  1  10  11 

* 

7  21 

7  42 

803 
826 

8  48 

9  12 
9  39 

10  68 
10  42 

7  '26 

7  48 

8  12 

8  35 

9  01 
9  29 

10  00 
10  38 

1 

10  07 

' 

13 16N,          26 
14  50NlMav   1 

9  87 

in  02 

! 

9  34       9  55 

i 
10  80     11  29 

11619 
'l7  42 

18  65 

19  68 
2100 

'2148N 

■22  28N 
22  67 
2317 
'23  26 
•23  26 
2314N 

22  62N 

22  21 
2140 

20  60 
:i9  60 

18  43N 

17  28N 
16  06 
14  37 

13  03 
1123 

,  9  89N 

7  61N 

600 

407 

211 

016N 

1428 

3  898 
5  35 

7  28 

920 
1108 
12  518 

14  308 
:i6  03 
!l7  29 

18  48 

19  58 

20  598 

21  518 
•22  32 
'23  02 
'23  20 

23  27 
23  228 

23a5S 

6 
11 
16 
21 
'26 
31 

June  5 
10 
15 
20 
25 
30 

July   5 
10 
15 
20 
25 
30 

Aug.  4 
9 
14 
19 
24 
29 

Sept.  3 

8 
13 
18 
23 
28 

Oct.    3 

8 
13 
18 
23 
28 

Nov.  2 
7 

12 
17 
22 
27 

Dec.  2 
7 
12 
17 
22 
27 

Jan.  1 

10  16     10  51 

1 

1 

1 

1               1 
1 

:::::::::::::::::::::!.:::::: 

1 

1 

■ 

Sun  does  not  i 
June  1  May  26 

and  i   and 
Julyl2;  July20; 

42          56 
days.    days. 

■ise  bet> 
May -21 

and 
July24; 

65 
days. 

veen— - 
May  16 

and 
July28; 

74 
days. 

Sundc 
May  12 

and 

Aug.l: 

82 

days. 

es  not  I 
May  9 

and 

Aug.  5; 

89 

days. 

'lee  bet> 

May  5 

and 

days. 

veen— 

May  2 

and 

days. 

Sun  df 
Apr.  28 

and 
Aug.l5: 

no 

days. 

I'H  not  I 
Apr.  '25 

and 

Aug.19; 

117 

days. 

isebet^ 
Apr.  19 

and 
Aug.25; 

days. 

veen— 
Apr.  14 

and 
Aug.80 

days. 

Sun  does  not  rise  between^ ' 
Apr.   8  Apr   3Mar.29Mar.24 

and      and      and       and 
feept.5;  Sepl,10;SepL15:  SeptJ20t 

151        161         171         181 
days.    days.    days.     day^. 

1 

1 

1 

11  '28 

10  47 

10  19 

9  63 

927 
906 
8  42 
8  19 
7  57 
7  36 

7  13 
6  51 
6  29 
6  06 
6  44 
622 

5  00 
4  28 
4  15 
3  52 
328 
3  04 

2  38 
2  10 
142 
1  12 

1 1 

1 

! 

10  47 
10  13 

9  44 

9  18 
8  52 
8 '28 
8  04 
7  40 

7  17 

11  42 
10  41 

1 

' 1 

11  "29 

* 

10  03 
9  32 
903 
8  37 
8  11 
7  46 

7  21 

10  30 
9  61 
9  18 
8  48 
8  19 
858 

7  26 

11  10 
10  14 
986 
902 
830 
7  01 

7  38 
705 
6  88 
6  11 
644 
6  16 

4  49 
4  21 
3  52 
3  21 
2  47 
2  12 

1  30 

1 

i 

1 
i 

10  49 
9  67 

9  17 
8  42 
8  08 

7  39 

7  09 
.6  40 

6  11 
5  43 
5  14 

4  46 
4  15 

8  43 
3  10 
2  32 
1  61 

0  46 

11  49 
10  23 

11  14 

1 

9  36 

10  01 

10  36 
984 

8  47 

806 
7  28 

1 

1 

8  55 
8  20 

7  47 

7  16 
644 
6  13 
6  43 
5  14 

441 
408 

8  34 
2  67 

9  18 
8  82 

765 
7  21 
6  47 
6  14 
5  41 
608 

435 
3  69 
322 
2  40 

10  03 
905 

8  17 
7  86 

1 

10  02 

8  63 
7  58 
709 
6 '22 
6  87 
460 

4  01 
806 
1  59 

968 
8  34 

7  29 
6  30 
538 
4  34 

8  SO 
2  10 

i- 

6  54 

6  67       7  00  ! 

9  48 

808 
6  42 
526 
4  07 

280 

• 

6  31 
6  07 
5  44 
5  21 

4  58 
4  34 
4  10 
3  45 
8  '20 
2  64 

2  26 
1  65 
1  19 
0  24 

6  83 
6  08 
6  44 
5  20 

4  56 
4  31 
4  05 
3  39 
3  11 
2  41 

2  10 
1  33 
0  43 

636 
609 
6  48 
6  17 

4  62 
4  26 

3  68 
3  20 
3  00 
2  27 

1  62 
1  08 

6  62 

6  46 

9  26 

7  07 
5  13 
806 

6  16 
6  41 
606 

4  29 
860 
808 
2  19 
1  09 

609 
580 
4  54 

4  21 
8  39 

2  52 
1  51 

8  28     Rij^ 

4  32   Sept.21 

:::;:::  ;::::::i;:::::: :;::::: 

.......  .......  .......'......  1 

2  14  '     1  48  1 

1 

120 

0  26 

t 

A 

* 

_  *"'   J i 

::::::::::::.:::::::: 

- 

... 

1 

■ 

1 

::::::::::::::::::::: 

Sund( 
Nov.'22 

and 

Tan.20; 

60 

days. 

jesnot 
Nov.  18 

and 

Jan.24: 

68 

days. 

set  betv 
Nov.14 

and 

Jan.28; 

76 

days. 

ireen— 
Nov.  16 

and 

Feb.  1: 

84 

days. 

Sund( 
Nov.  7 

and 

Feb.  4; 

90 

days. 

)efinot 
Nov.  4 

and 

Feb.  7; 

96 

days. 

set  heU 
Oct.  31 

and 
Feb.ll; 

104 
days. 

veen— 

Oct.  2i 

and 

Feb.l4; 

110 

days. 

Sun  d( 
Oct.  26 

and 
Feb.l7; 

116 
days. 

)e8  not 
Oct. -23 

and 
Feb.19; 

120 
days. 

setbeti 
Oct.  17 

and 

Fteb.25; 

182 

days. 

reen— 
Oct.  12 

and 

Mar.  2; 

142 

days. 

8und( 
Oct.    6 

and 

Mar.  7; 

158 

days. 

)eenot 
Oct,    IJ 

and 

Mar.12; 

163 

days. 

set  betv 
Sept26 

and 

MaT.17; 

178 

days. 

?een— 

Sept21 

and 
Mar.23: 

1»4 
days. 

1 
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1 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 
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Decli- 
nu- 

Approx. 
date. 

• 

Soutfi  Latitude. 

tion. 

69° 

h,  m. 

Sun  d( 

N0V.22 

and 

Jan.  20 

11  37 

10  50 

10  16 

9  47 
9  19 
8  63 
8  29 
8  06 

7  42 
720 
6  67 
6  85 
6  12 
5  60 

5  28 
506 
4  44 
4  22 
4  00 
3  37 

3  16 
2  52 
2  29 
2  05 
1  40 
1  01 

70° 

71° 

72° 

78° 

740 

750 

76° 

1 
77° 

78° 

80° 

82° 

84° 

86° 

88° 

90° 

O      / 

23  038 
'22  34 
2153 
21  02 
20  01 
18  50 
17  31S 

Jau.   1 
6 
11 
16 
21 
26 
31 

h.  m. 
>e8not 
N0V.I8 

and 
Jan.  24 

ii'se' 

10  40 

10  08 
9  82 
9  04 

8  38 
8  12 

7  47 

7  28 
6  59 
6  36 
6  12 
6  49 

626 
6  03 
4  40 
4  16 

8  62 
8  28 

804 
2  88 
2  11 
1  41 
1  07 

h.  m. 
set  bet^ 
Nov.14 

and 

Jan.28; 

76 

days. 

11  16 

10  25 
9  46 
9  16 
8  47 
820 

7  58 
7  28 

7  08 
6  88 
6  14 
6  49 

5  24 
500 
4  36 
4  10 
845 

8  19 

2  52 
2  28 
1  60 
1  10 

h.  in. 
veen — 
Nov.lG 

and 

Feb.  1; 

84 

days. 

h.  m.     h.  m. 

Sun  does  not 
Nov.  7  Nov.  4 

and      and 

Feb.  4;  Feb.  7; 

90          96 

days.    days. 

h.  m. 
Bet  betv 
Oct.  81 

and 

Febll; 

104 

days. 

k.  m.     h.  ffi. 
veen—  Sundc 
Oct.  28  Oct.  26 

and      and 
rfeb.l4;  Feb.  17; 

110        116 
days.    days. 

h.  m.     h.  m.     h.  m. 
tea  not  set  between — 
Oct.  28  Oct.  17  Oct.  12 

and      and      and 

Febtl9:  Feb.25;  Mar.  2; 

120        132        142 

days.    days.    days. 

h.  m.     h.  m. 

Sun  does  not ! 
Oct.   6  Oct.    1 

and      and 

Mar.  7;  Mar  12; 

158        168 

days.    days. 

k.  m.     h*  m. 
set  between— 
Sept26  Sept.21 

and      and 

Mar.l7;May23: 

178        184 

days.    days. 

16  04S    T'*^h.   5 

■ 

10  65 

10  06 

980 

8  68 

8  28 

7  69 
7  32 

7  06 
6  40 
6  14 
6  47 

6  21 
4  66 
4  29 
4  02 

8  85 
806 

2  86 
202 
1  21 

11  39 
10  28 

1 

14  30 

10 

11  12 

1 

•        •           ^                     * 

12  51 
1106 
9  16S 

15 
20 
25 

945 
9  10 
8  37 

806 
7  38 

7  10 
6  42 
6  15 
646 

6  19 
4  62 
424 
866 

8  26 
2  62 

2  20 
1  87 

10  06 
9  24 

8  47 

8  15 
7  43 

7  13 
6  44 
6  15 
646 

6  16 
4  46 
4  16 

8  46 

10  49 
9  44 

8  68 

828 
7  50 
7  18 
6  47 
6  16 
6  44 

6  18 

11  84 

10  05 

9  14 

888 
7  57 
7  28 
6  49 
6  16 
5  42 

5  08 

10  41 
9  83 

8  46 
8  07 

7  29 
6  62 
6  16 
6  40 

5  04 
4  27 

8  47 
807 
2  19 

\"'    ' 

9  68 

900 
8  17 

7  85 
6  55 
6  17 
6  37 

4  68 
4  18 

8  85 
2  46 
1  42 

1 

1   7  188  Mnr.  2 
5  23                7 

9  58 
8  47 
758 

7  04 
6  17 
5  80 

4  43 

8  58 
2  66 
1  40 

9  89 

8  22 

7  18 
6  19 
5  21 

4  21 

8  13 
1  40 

3  25 

12 

9  16 
7  42 

127S 

0  32N 

1    2  SON 

4  26N 

6  21 

8  13 

10  01 

1146 

13  25N 

14  59N 

16  27 

17  48 

19  02 

20  04 

21  a5 

21  53N 

22  3 IN 
2:3  00 
2:3  18 

23  26 
23  24 
23  12N 

22  SON 

17 

22 
27 

Apr.    1 
6 
11 
16 
21 
26 

May  1 
6 
11 
16 
21 
28 
31 

June  5 
10 
15 
20 

25 
30 

.Tnlv   5 

8  35 

6  28 
6  06 

8  42 
1  45 

6  80 
4  34 

200 

6  54     Sets 
2  40  Mar. 23 

4  41       4  84 
408       8  68 

St  M        R  21 

8  11       2  56       2  89 
2  85  1    2  15       1  48 

. 

1  54 
055 

1  19 

1 

::::::::::::: 

; 1 

1 

• 

.>••*«».*•••«■■ 

1              

Sun  dc 
June  1 

and 

July  12; 

42 

days. 

es  not  1 
May  26 

and 
Juiy20; 

days. 

•Ise  bet 
May  21 

and 
July24; 

days. 

«reen-- 
May  16 

and 

July28; 

74 

days. 

Sun  do 
May  12 

and 
Aug.l; 

days. 

es  not  1 
May  9 

and 
Aug.  5; 

89 
days. 

•ise  bet) 
May  5 

und 

Aug.  9; 

97 

days. 

• 

yeen— 
May  2 

and 

Aug.l2 

103 

days. 

Sundc 
Apr.  28 

and 
Aug.l5; 

110 
days. 

tea  not  1 
Apr.  26 

and 

Aug.l9; 

117 

days. 

•ise  l3et) 
Apr.  19 

and 
Aug25; 

129 
days. 

veen— 
Apr.  14 

and 

Aug.30; 

139 

days. 

Sundc 
Apr.  8 

and 

Sept.  5; 

151 

days. 

►es  npt  rise  between— 
Apr.  3  Mar.29  Mar.24i 

and      and  1   and 
Sept  10;  Sept  15;  Sept20j 

161    1    171    1    181   1 
days.    days.  |  days. 

i 

22  17                10 

21  35 
20  44 

19  44 
18  :36N 

17  20N 

15  57 
14  28 
12  5:3 
11  13 

9  29N 

1    7  40N 
5  49 
3  55 

2  00 

.    0  03N 
1  548 

3  518 
5  46 

7  40 
;    9  31 
111  18 
;  13  028 

14  408 

16  12 

17  38 
IH  55 

20  a5 
21058 

21558 

22  35 
2:304 

23  21 
2:^.  27 
23  21 S 

23  038 

15 

20 
25 
30 

Aug.  4 
9 
14 
19 
24 
29 

Sept.  3 
8 
13 
18 
23 
28 

Oct.    3 

8 
13 
18 
23 
28 

Nov.  2 

1 

"6  44 
1  25 

1  56 

2  22 

2  46 
308 

3  30 

3  50 

4  10 
4  29 

4  48 

5  07 
5  25 

5  44 

6  02 
6  21 

6  40 

7  00 
7  19 

7  41 

8  02 
8  25 

8  61 

9  32 

' 

\                                  ^ 

1  80 

2  02 

2  81 

2  66 
320 

3  42 

4  03 
4  24 

4  44 

5  04 
5  24 

5  43 
603 

6  23 

6  43 

7  04 
7  25 

7  48 

8  11 

8  37 

.    9  06 

9  36 

10  14 

11  16 

0  41 

1  86 

2  11 
2  41 
807 
8  81 
8  55 
4  17 

4  89 
6  00 

5  21 

5  42 
608 

6  24 

6  46 

7  08 
7  80 

7  66 

8  20 

8  49 

9  22 

9  58 

low 

0  52 

1  47 

2  23 

2  46 

3  21 

3  47 

4  11 

4  34 

4  67 

5  19 

6  41 
6  04 
6  26 

6  49 

7  18 

7  38 

8  04 

8  33 

9  05 

9  41 
10  80 

1  10 

2  01 

2  87 

3  08 
8  36 

4  02 

4  28 

4  52 

5  16 

6  40 
6  04 
6  28 

6  58 

7  18 

7  45 

8  14 

8  45 

9  23 

10  00 

1  28 

2  17 

2  54 

3  25 
8  54 

422 

4  48 
6  14 
6  89 
6  05 
6  80 

6  57 

7  25 

7  54 

8  26 

9  02 
9  46 

10  51 

0  30 

1  51 

2  36 
8  11 

3  44 

4  14 
4  42 
6  10 
6  37 
6  05 

6  33 

702 

7  32 

8  04 

8  48 

9  20 
10  15 

.1  05 
2  12 
2  55 
8  32 

4  06 

4  87 

5  07 

6  87 
6  06 

6  36 

7  08 

7  41 

8  16 

8  57 

9  46 
11  28 

1  80 

2  86 

3  18 

8  56 

4  30 
6  02 

5  35 

6  07 

6  40 

7  14 

7  51 

8  31 

9  20 
10  84 

6  25 

2  08 
8  01 

3  44 

4  23 
4  5M 
6  34 
6  09 

6  45 

7  23 

8  03 

8  49 

9  46 

2  07 

3  12 

4  02 

4  48 

5  30 
,    6  13 

6  56 

7  43 

8  35 

9  43 

2  11 

3  28 

4  29 
6  24 

6  18 

7  14 

8  16 

9  35 

1 

2  21 

8  58 

5  14 

6  27 

7  43 

9  20 

2  44 

4  53 
6  44 
8  51 

.......1      

3  46 
7  38 

Rises 
Sept.21 

\ 

12 

10  17 

17 

22 
27 

Dec.   2 

7 

12 
17 
22 
27 

Jan.   1 

10  54 

■•.•••■ 

::::::::  ::ji 

...     .  1   ,.._ 

1 

1 

Sun  d( 
N0V.22 

and 
Jan.20; 

60 
days. 

jesnot 
N0V.I8 

and 

Jan. 24; 

68 

days. 

set  beti 
Nov.14 

and 

Jan  .28; 

76 

days. 

?een— 
Nov.  16 

and 

Feb.  1; 

84 

days. 

Sund( 
Nov.  7 

and 

Feb.  4; 

90 

days. 

^8  not 
Nov.  4 

and 

Feb.  7; 

96 

days. 

set  bet^ 
Oct.  31 

and 

Febll; 

104 

days. 

veen— 
Oct.  28 

and 
Febl4; 

110 
days. 

Sun  d( 
Oct.  25 

and 

Feb.l7; 

116 

days. 

>es  not 
Oct.  23 

and 

Feb.l9; 

120 

days. 

set  bet> 
Oct.  17 

and 
Feb25; 

132 
days. 

veen— 
Oct.  12 

and 
Mar.  2; 

142 
days. 

Sun  d( 
Oct.    6 

and 
Mar.  7; 

153 
days. 

^esnot 
Oct.    1 

and 
Mar.l2; 

163 
days. 

set  bet\ 
8ept26 

and 

Mar.l7; 

173 

days. 

...... .| 

veen— 
SeptJ21 

and 

Mar.  23; 

184 

days. 

. 



' 
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TABLE  11.— MEAN  LOCAL  TIME  OF  ASTRONOMICAl.  IWILIGHT. 


Decli- 

Ap- 

Beginn 

ing  of  morning  tuHight — Sorth  latitude. 

nation    nrrtT.  1 

sun. 

date. 

O^' 

10° 
h.m. 

20° 

30° 
A.  m. 

40°       45° 
A.  m.    A.  m. 

50° 
A.  m. 

55° 

60°        624° 

65° 

67i° 

70° 

75° 

80°    '      90= 

o      t 

A.m. 

h.m. 

A.  m. 

A,  TO. '    A.  m.      h.  m. 

A.m. 

A.  m.      A.m. 

A.  m. 

23a')S  Jan.   1 

4  45 

5  02     6  17  ' 

h  31 

5  45      5  52 

6  00       6  09 

6  19       6  24       6  31 

6  38 

^  6  47    97  11 

P7  59       T\vi- 

2108              16 

4  52 

5  07     5  21 

5  3:^ 

5  45      5  51 

5  57       6  04 

6  11       6  16 

6  20 

6  26 

§  6  81    if6  47 

07  16  t    light 

17  39    '          31 

4  58 

5  10     5  20 

6  30 

5  38     5  41 

6  45  '    5  48 

5  51       5  53 

5  hi 

6  55 

5  57 

05  59 

i^'*  59 

bogins 

13  01S  Feb.  16 

5  00 

5  09     5  16 

6  21 

5  24     5  24 

5  24  ;    6  23 

5  20  .     5  18 

5  15 

5  12 

5  06 

4  49 

04  10 

Jan.  30. 

1     7  30S  Mar.  2 

5  00 

504 

5  07 

5  06 

6  03     6  00 

4  56  ,     4  49 

4  39  ;    4  33 

4  24 

4  13 

3  59 

3  11 

Son 

1 39S           17 
4  15N  Apr.  1 
9  51 N            16 

14  50N  May  1 

4  57 
4  52 
4  47 

4  43 

4  57 
4  48 
4  38 

4  30 

4  54 
4  41 

4  26 

4  14 

4  49 
4  30 
4  10 

3  51 

4  39     4  32 
4  13     4  01 
3  45     3  28 

3  18     2  54 

4  23       4  09 
3  45       8  23 
3  03       2  29 

2  20       1  20 

3  50  '    3  .S7 

3  20 
1  51 

2  58 
0  38 

2  26 

Mar.  19. 

2  50 
1  27 

Itise 

2  27 

, 

ither  twilight 

'. " "1 

Dr  continuous  daylight  (Table 

18  55              16 

4  40 

4  24     4  04 

3  36 

2  54     2  22 

1  30    

10)  throughout  the  whole  24  hours)  of  each  day, 

1 

1 

1 

J 

between — 

2148              31 

4  40 

4  21  '  3  57 

326 

2  36  .  1  55 

0  22 

May  glApr.  23  Apr.  15 

Apr.  8,  Apr.  2 

iMar.  26 

Mar.Ui  Mar.  1 

2317     June  15 

4  41 

4  21     3  56 

3  22 

2  27  ,  1  40 

June 2;  and 

1  and 

and 

and   1    and 

and 

and   1   and 

23 14N           30 

4  45 

4  "25     3  59 

3  25 

2  31     1  44 

July  15  Aug.  6 

Aug.22 

Aug.30 

Sept.  5 

Sept.  12pept.  17 

Oct    2  Oct.  16 

21  40X  July  15 

,18  43               30 

14  37      Aug.l4 

9  39N            29 

4  07N,Sept.l3 
1  42S ,           28 
7  28    1  Oct.  13 

4  48 
4  50 
4  50 
4  48 

4  44 
4  39 
4  34 

1  29     4  06 
4  34     4  14 
4  38     4  22 
4  39     4  28 

4  40     4  3:} 
4  39     4  37 

4  :^     4  40 

3  34 
3  47 

3  59 

4  11 

4  22 
4  31 
4  40 

2  45  '  2  Ofi 

037 
1  48 

Sunaet» 
Sept*.S. 

3  05 
3  27 

3  47 

4  05 

2  34 

3  03 
3  30 

3  .53 



2  29 

1  31 

8  06 

3  88 

4  (X) 
4  80 

2  33 

8  16 
8  52 
4  23 

1  32 

2  44 

3  :w 

4  13 

2  20 
8  '20 
4  06 

1  46 
8  03 

8  58 

0  38 
2  45 
8  47 

4  22     4  15 
4  37  '  4  34 

2  02 

3  3:^ 

2  44    

12  51S            28 

4  30 

4  38     4  45 

4  50 

4  53  ,  4  58 

4  53 

4  51 

*4  49 

4  46 

4  48 

4  89 

4  34 

4  16   03  35 

17  29S   Nov.12 

4  29 

4  41      4  51 

5  00 

6  08  '  5  13 

5  15 

6  18 

5  21 

5  22 

6  28 

5  24 

5  25 

05  27 

05  26  !     Twi- 

20  59               27 

4  30 

4  45     4  58 

5  11 

5  22     5  28 

5  34 

5  41 

5  4.H 

5  52 

5  57 

602 

^  07   ^6  23  -5*  50  !     light       | 

23  02      Dec.  12 

4  35 

4  52     5  07 

5  21 

5  3.5     5  42 

5  50 

5  59 

6  08 

6  14 

6  21 

6  28 

^^  36  '4*7  01 
4«  48  m  14 

07  48  1     end« 

'    23  22S 

27 

4  42 

4  59 

5  16 

5  29 

5  13     5  51 

1 

5  59 

6  08 

6  18 

6  24 

6  81 

6  89 

08  04     Nov.  14. 

Decli- 

Ap 

En 

d  of  evening  twilight — North  latitude. 

nation    prox. 
Bun.      date. 

1               1 

0° 

10° 

h.  m. 

20° 
A.  m. 

30° 
A.  m. 

40° 
A.  m. 

46° 

50° 

55° 

60°     1    62 1° 
A.  7/1.  <    A.  m. 

65° 
A.m. 

67J° 

70°          75°         80°           90= 

o     / 

h.m. 

A.  m. 

A.  m.  i    A.  m. 

A.  m. 

A.  m.      A .  ni.      A.  m. 

23  038  Jan.    1 

7  22 

7  05  ■  6  50 

6  ?A) 

6  22     6  15 

6  07 

5  58 

5  48 

5  43 

5  36         5  29  1 

05  20   m4  56   ^09        Twi- 
05  49  ^  35  4<>  56       light 

21  02               16 

7  27 

7  12     6  69 

6  47 

6  35     6  29 

6  23 

6  16 

6  09 

6  05 

6  00 

5  55 

17  31              31 

7  29 

7  17 

7  07 

6  58 

6  50  1  6  46 

6  48       6  40 

6  37 

6  :v> 

6  34 

6  S3 

6  32 

06  81   4*  31      begins 

12  51S   Feb.  15 

1 

7  28 

7  20 

7  13 

7  09 

7  06     7  0') 

7  06       7  07 

7  10 

7  12  j    7  16 

7  19 

7  24 

7  42  08  23    Jan.  3a 

7  18  S  Mar.  2 

7  25 

7  21 

7  19 

7  19 

7  22     7  25 

7  30  '    7  37 

7  47 

7  54 

8  03 

8  14 

8  28 

9  19  1 Sun 

1  27  S           17 

4  26N  Apr.   1 

10  OIN            16 

14  59N  May  1 

7  21 
7  16 
7  13 

7  12 

7  21 
7  21 
7  22 

7  24 

7  23 
7  28 
7  3-1 

7  41 

7  29 
7  39 

7  50 

8  04 

7  38     7  46 

7  56     8  08 

8  16     8  33 

8  37     9  01 

7  5()  1     8  09 

8  24  1     8  47 

8  57  1     9  32 

9  :^  '  10  37 

8  29 

9  20 
10  40 

ItiJBC 

8  42  !     8  .5g 

9  22 
11  47 

9  55 

1 

rise?* 

9  45 

10  21 

1 

Mar.  19. 

1 

ither  t\ 

dllght 

or  con  til 

luous  da 

ylight 

Table 

19  02              16 

7  13 

7  29 

7  49 

8  17 

8  59     9  32 

1 

10  24  ' .• 

10)  throughout  the  whole  24  hours  of  each  day. 
between— 

2153              31 

7  15 

7  34 

7  58 

830 

9  19   10  00 

11  89  May  S 

Apr.  23,  Apr.  16i Apr.  8|Apr.     2! 

Mar.26.Mar.l4,Mar.  1 

2318     June  15 

7  19 

7  39 

8  04 

8  38 

9  33    10  20 

June  2    and 

and 

and  1   and       and 

and       and  |  and 

23 12N|          30 

7  22 

7  42  1  8  07 

8  41 

9  35   10  22 

July  15  Aug.  6 

1 

Aug.22 

Aug.30  Sept.  6  Sept.  12 

Sept.  17  Oct.  2 

1 

Oct  16 

21  35n'  July  15 

'  18  36    .           30 

14  28    1  Aug.  14 

9  29N            'iy 

7  23 
7  24 
7  19 
7  14 

7  08 
7  03 
6  59 

7  42     8  05 
7  88  i  7  58 
7  31  1  7  47 
7  22     7  84 

7  12     7  19 
7  03     7  04 

6  55     6  52 

8  37 
8  25 
8  09 
7  50 

7  30 
7  10 
6  52 

9  26   10  a5 
9  06  ,  9  38 
8  42     9  05 
8  14     8  31 

7  46     7  58 
7  19     7  26 
6  55  1  6  58 

11  31 

10  27 

9  39 

1 

1 

•"■*•• 

t 

10  35 

1 

1 



Sunsets 

8  .>!  1    9  28 

8  13       8  :i5 
7  36  ,     7  48 
7  02  '     7  09 

10  26 

9  W 
8  07 

7  18 

.....••( 

Sept.  25. 

3o5X 
154S 
7  40 

Sept.  13 

28 

Oct.  13 

9  SO 
820 
7  25 

10  03 
8  36 
7  38 

11  04 

8  68 
7  44 

9  28 
758 

8  45 

13  02S 

28 

6  58 

6  49     6  43 

638 

6  35     6  34 

6  34  1     6  36 

6  38 

6  40 

6  48 

6  47 

6  62 

7  09 

07  46 

17  38S 

Nov.12 

7  00 

6  48     6  37 

6  28 

6  20     6  16 

6  13       6  10 

6  07 

6  05 

6  04 

602 

602 

05  69 

05  59       Twi- 

2105 

27 

7  05 

6  50  '  6  37 

6  24 

6  13  1  6  07 

6  00  1     5  54 

6  46 

642 

6  38 

5  33 

[^27 

(^11 

lyiiZ       light 
(  h8  59  ;     ends 

23  0-1 

Dec.  12 

7  12 

6  55  i  6  40 

6  26 

6  12  :  6  a5 

5  57  ;    5  48 

5  38 

633 

626 

5  19 

^  10 

(H  46 

23  21S 

27 

7  20 

7  03  1  6  47 

1 

6  33 

6  19 

6  11 

6  03       5  54 

543 

638 

5  31 

528 

^ 

^14 

04  49 

(?3  58 

Nov.  14. 

0  Sun  does  not  rise;  twilight  lasts  from  morning  to  evening,  being  strongest  at  noon. 


TABLE  11.— MEAN  LOCAL  TIME  OF  ASTRONOMICAL  TWILIGHT. 
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1 


Decli- 

Ad- 

Beginning  of 

'  morning  tvAlight — South  latitude. 

nation'  prox.  1 

sun.      date.  1 

r 

h.  tn. 

10°       20°   1    30° 

40° 

45° 
h.m. 

50° 

55° 

60° 

624° 

66°         674° 

70° 

75° 

80° 

90° 

o     / 

h.  m.  1  h.  m. 

h.m. 

h.  m. 

A.m. 

A.m. 

h.m. 

h.m. 

A.m.  ,     A.m. 

h.'jn. 

A.m.  1  Km, 

2:?  ass 

Jan.   1 

4  45 

4  25  •  4  00 

3  26 

2  32 

1  46 

Jan.  llNov.lO] 

It  is /either  twilight  or  continuous  daylight  (Table 

21  OS               16 

4  52 

4  34     4  11 

8  41 

2  53 

2  15 

1  00 

and 

10)  throughout  the  whole  24  hours  of  each  day, 

Feb.  2 

between— 

17  39               31 

4  58 

4  43 

4  24 

3  58 

3  19 

2  40 

2  05 

Oct.  26lOct.  19  Oct.  12  Oct.     "SlSept.  29 

Sept  15 

Sept.  2 

13  CIS   Feb.  15 

5  00 

4  49 

4  35     4  14  1 

3  45 

323 

2  53 

2  06 

Feb.l8'Feb.25Mar.  3  Mar.  1(^ 

Mar.  16 

Mar.29 

Apr.  11 

7  SOS  Mar.  2 

600 
4  57 
4  52 

4  53  !  4  43     4  29  1 

4  08 
4  27 
4  44 

3  53 

4  17 
4  39 

3  33 

4  05 
4  31 

3  04 

3  47 

4  21 

2  19      1  40 

3  21  '    3  03 

Sunsets 

1 3ys            17 

4  54  !  4  49 

4  41 
4  51 

2  M 

2  04 

3  28 

0  51 
306 

Mar.  23. 

4  15N  Apr.  1 

4  54 

4  54 

4  07       3  57       3  44 

1  37 

9  51N            16 

4  47 

4  53 

4  57 

4  59 

4  59 

4  57 

4  54 

4  50 

4  44       4  39       4  34 

4  26 

4  16 

3  43 

2  19 

14  oON  May   1 

4  43 

4  53 

5  01 

5  07 

5  12 

5  14 

6  15 

5  16 

6  16       6  15 

6  14 

5  12 

5  09 

500 

04  88 

Twi- 

Ih 55              16 

4  40 

4  52 

605 

5  15 

5  24 

5  29 

5.33 

5  38 

6  42 

5  45 

5  47 

5  50 

563 

06  00 
^06  45 

06  11 

light 

21  48              31 

4  40 

4  55 

6  09 

5  22 

5  35 

5  41 

5  48 

5  55 

6  04 

6  08 

6  13 

6  19 

06  26 

07  20 

ends 

23 17     Junel5 

4  41 

4  58 

5  14 

5  28 

6  42 

6  50 

6  58 

6  06 

6  17 

6  23       6  29 

6  37 

^  46 

4*7  12  '<^^  01 

May  12. 

23  14  N            30 

4  45 

5  02 

6  17 

5  31 

5  45 

5  53 

6  01 

6  09 

6  20       6  25       6  32 

6  40 

e6  49 

07  14   08  03 

2140N  JulylS 

4  48 

5  04  '  5  17 

5  32 

5  43 

5  49 

5  56 

6  03 

6  11       6  16  '    6  20 

6  27 

^6  3:5 

06  62 

07  25 

Twi- 

18 43               30 

4  50 

6  03     5  14     5  25  1 

5  34 

5  38 

5  43 

5  47 

5  51 

5  53       6  56 

6  58 

6  01 

06  07  '06  16 

light 

14  37      Aiig.l4 

4  ^ 

5  00 

5  08 

5  14 

5  19 

5  21 

5  22 

5  22 

5  22 

5  21       6  19 

5  17 

5  14 

5  04   ©4  40 

begins 

9  39N           29 

4  48 

4  54 

4  58 

5  00 

4  59 

4  58 

4  55 

4  50 

4  43       4  39       4  32 

4  25 

4  14 

3  40 

2  12 

Aug.  2. 

4  07N  Sept.l3 

4  44 

4  46 

4  46 

4  42 

4  36 

4  30 

4  23 

4  12 

3  57       3  47       3  35 

3  19 

2  56 

1  24 

'  Sun 

1  42S            28 

4  39 

4  34 
4  30 

4  29 

4  36 

4  27 
4  19 

4  14 

4  31 
4  17 
4  04 

3  55 

4  23 
4  03 
3  44 

3  29 

4  09 
3  42 
3  15 

2  49 

4  00 
3  27 
2  54 

2  22 

3  47 
307 
2  24 

1  38 

3  29 
2  39 
1  38 

Nov.lO 

3  03       2  45       2  20         1  44  1 

0  30 

rises 

7  28      Oct.  13 

1  53       1  15 

1 

Sept.  21. 

12  51 S             28 

' 

_-l _ 

17  29S 

Nov.12 

:        1 

It  is  either  twilight  or  continuous  daylight  (Table 
10)  throughout  the  whole  24  hours  of  each  day, 

20  59               27 

4  30 

4  12 

3  50 

3  19 

2  32 

1  55 

0  42 

and 

Feb.  2 

between— 

2:3  02     Dec.  12 

4  35 

4  15 

3  50     3  16 

2  23 

1  37 

Dec.  3 

Get.  26  Oct.  19  Oct.  12  Oct.     fiBept.  29  Sept  15  Sept.  2 

Feb.  18  Feb.  25  Mar.  3  Mar.  lopiar.  16  Mar.29  Apr.  11 

23  2-2  S            '27 

4  42 

4  22 

3  57  1  3  22 

1 

2  28 

1  40 

Jan.  11 

1 
Decli-      Ap- 

% 

d  of  evening  tirilight — South  lutUdde. 

nation    nrox. 

sun. 

date. 

;         : 

■ 

i 

0° 
A.  m. 

10° 

20° 

30° 
h.m. 

40° 

45° 
h.  m. 

h.  in. 

5")- 
A.m. 

60° 

624°       ori°        67i° 

1 

70° 

,    7.5°    •    80°          90° 
A.  m.      h.  m. 

O       / 

h.  in. 

h.m. 

h.m. 

A.-7W. 

h.m. 

A.m.      A.7/i. 

A.m. 

23  03S  Jan.   1 

7  22 

7  41  •  H  07 

8  41 

9  34 

10  20 

Jan.  11 

Nov.lO 

It  is  either  twilight  or  continuous  daylight  (Table 

21  ()2              16 

7  27 

7  46     8  08  '  8  39 

1 

9  26 

10  04 

11  17 

and 
Feb.  2 

10)  throughout  the  whole  24  hours  of  each  day,  i 
between —                                                                  *     1 

17  31                31 

7  29 

7  44 

8  03  ■  8  29 

9  07 

9  36 

10  20 

•  ••..•• 

Oct.  26()et.  19;0ct.  12  0ct.      51 

Kept.  29  Sept  Li  Sept.  2 

12  51S   Feb.}5 

7  2S 

7  39  (  7  54     8  14 

8  43 

.  9  05 

9  34 

10  20 

Feb.  18  Feb.  25  Mar.  3  Mar.  10 

Mar.  16  Mar.29  Apr.  11 

7  iss   Mar.  2 

7  25 
7  21 

7  32     7  41  1  7  65 
7  23     7  28     7  36 

8  16 
7  49 

8  31 
,  7  59 

8  51 
8  11 

9  19 
H  29 

10  03 
8  54 

10  41 
9  12 

1 

Sun  sets 
Mar.  23. 

127Si           17 

9  36  ,    10  10 

11  07  , 

4  if.N  Apr.   1 

7  16 

7  14     7  14     7  17 

7  24 

7  29 

7  36 

7  46 

8  00 

8  10 

8  22  '      8  38 

9  00  ,  10  25  ' 

10  01 N            16 

7  13 

7  07 

7  03     7  00 

7  01 

7  02 

7  04 

7  08 

7  15 

7  20 

7  25 

7  33 

7  42  1    8  14       9  35 

14  59N  May  1 

7  12 

7  02  ,  fi  53     6  47 

6  42 

6  40 

6  38 

6  38 

6  38 

6  38 

6  39 

6  41 

6  43       6  51    0^7  13       Twi- 

19  02               16 

7  13 

6  59  1  6  4h     6  37 

6  28 

6  23 

6  19 

6*14 

6  09 

6  07 

6  04 

6  01 

5  58   9-5  50   ^*-5  39       light 

21  53    ]           31 

7  15 

6  59  1  6  45     6  33 

6  20 

6  13 

6  (M) 

5  59 

5  51 

5  46 

5  41 

5  35 

C45  28  r^  08   ^4  33       ends 

23  18    IJunel5 

7  19 

7  02  ,  6  47     6  32 

6  IS 

6  10 

6  02 

5  54 

5  43 

6  87 

6  31 

5  23 

4-5  14  ,(p4  48  9^3  59    May  12. 

23 12N            30 

7  22 

7  05 

6  50  ,  6  :36 

6  21 

0  14 

6  06 

5  57 

5  47 

5  41 

5  35 

5  27 

3^5  18   (lA  53   (1+4  05 

21  35N'Julyl6 

7  23 

7  08  ,  6  54  '  6  41 

6  29 

6  22 

6  16 

6  09 

6  01 

5  56 

5  51 

5  46 

05  39   05  21   04  49       Twi- 

1H3G    ■          30 

7  24 

7  09     0  58     6  48 

6  39 

6  35 

6  31 

6  26 

6  22 

6  20 

6  18  ;      6  15 

6  13   K{S  07   05  59  '    light 

14  28      Aug.l4 

7  19 

7  09  ,  7  02     6  55 

6  51 

6  49 

6  48 

6  Ah 

6  49 

6  50 

6  51 

6  53 

6  56  :    7  07  07  31     begins 

9  29N            29 

7  14 

7  08 

7  04 

7  03 

7  03 

7  05 

1 

7  08 

7  13 

7  20 

7  25 

7  31 

7  39 

7  50       8  25       9  57 

Aug.  2. 

3  5oN  Sept.l3 

7  08 

7  07 

7  07 

7  10 

7  17 

!  7  23 

7  30 

7  41 

7  56 

8  07 

8  20 

8  37 

8  59  '  10  36    

Sun 

1  54S             28 

7  03 
6  59 

6  58 

7  00 

7  05  i  7  11  '  7  19 
7  06  1  7  16     7  30 
7  09  1  7  24      7  44 

7  83 

7  52 

8  14 

8  39 

7  43 

8  07 

8  :i5 

9  08 

7  56 

8  27 
9,0b 

9  52 

8  14 

8  ot; 

9  52 
Nov.lO 

8  41  '    9  00 

9  42     10  23 

9  24  1     10  01 

11  29 

1 

rises 
Sept.  21. 

7  40    '  Oct.  13 

13  02  S            28 

17  3HS '  Nov.12 

7  15 

7  34     8  00 

It  is  either  t 

wilightorconti 

1 
1 

Quous  daylight  (Table 

.  21  05    ;          27 

7  05 

7  23 

7  46     8  If. 

9  04 

1  9  42 

10  5t) 

and 

10)  throughout  the  whole  24  hours  of  each  day. 

' 

Feb.  2 

between—                                                                         i 

23  04      Dec.  12 

7  12 

7  32 

7  57 

8  31 

9  24 

10  11 

Dec.   3 

Oct.  26  Oct.  19IOct.  12,0ct,      5|Bept.  29  Sept  15  Sept.  2 

23  21S            27 

7  20 

7  40 

8  05  1  8  39 

1 

9  34 

10  22 

1 

Jan.  11 

Feb.  18  Feb.  25| Mar.  3|Mar.  lOlMar.  16  Mar.29  Apr.  11 

0Sun  does  not  rise;  twilight  lasts  from  morning  to  evening,  being  strongest  at  noon. 
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TABLE  12.— REDUCTION  OF  LOCAL  MEAN  TIME   OF  SUNRISE  AND  SUNSET 

TO  STANDARD  MERIDIAN  TIME. 


Difference  of  longi- 
tude between  lo- 
cal and  standard 
meridian. 

— 

o       /             o       /     ' 

Reduction 
to  be  applied 

to  local 
mean  time. 

Minute*. 

Difference  of  longi- 
tude between  lo- 

'  cal  and  standard 
meridian. 

,         o      /              o     / 

Reduction 
to  be  applied 

to  mean 
local  time. 

Difference  of 
'    longitude 
between  lo- 
cal and 
standard 
meridian. 

Reduction  , 
to  be  applied 

to  mean 
local  time. 

Minute». 

o 

Hours, 

0  00  to  0  07 

0 

1      7  23  to    7  37 

30 

15 

1 

0  08  to  0  22 

1 

7  38  to    7  52 

31 

30 

2 

0  23  to  0  37 

2 

7  53  to    H  07 

32 

45 

3 

0  38  to  0  52 

3 

8  08  to    8  22 

33 

60 

4 

0  53  to  1  07 

4 

8  23  to    8  37 

34 

75 

5 

1  08  to  1  22 

5 

8  38  to    8  52 

35 

90 

6 

1  23  to  1  37 

6 

8  53  to    9  07 

36 

105 

7 

1  38  to  1  52 

7 

9  08  to    9  22 

37 

120 

8 

1  53  to  2  07 

8 

,      9  23  to    9  37 

38 

135 

9 

2  08  to  2  22 

9 

9  38  to    9  52 

39 

150 

10 

2  23  to  2  37 

10 

9  53  to  10  07 

40 

165 

11 

2  38  to  2  52 

11 

10  08  to  10  22 

41 

180 

12 

2  53  to  3  07 

12 

10  23  to  10  37 

42 

3  08  to  3  22 

13 

,     10  38  to  10  52 

43 

3  23  to  3  37 

14 

1     10  53  to  11  07 

44 

» 

3  38  to  3  52 

15 

11  08  to  11  22 

45 

3  53  to  4  07 

16 

11  23  to  11  37 

46 

4  08  to  4  22 

17 

11  38  to  11  52 

47 

4  23  to  4  37 

18 

11  53  to  12  07 

48 

4  38  to  4  52 

19 

12  08  to  12  22 

49 

4  53  to  5  07 

20 

12  23  to  12  37 

50 

5  08  to  5  22 

21 

12  38  to  12  52 

51 

5  23  to  5  37 

22 

12  53  to  13  07 

52 

5  38  to  5  52 

23 

13  08  to  13  22 

53 

5  53  to  6  07 

24 

13  23  to  13  37 

54 

6  08  to  6  22 

25 

13  38  to  13  52 

55 

6  23  to  6  37 

26 

13  53  to  14  07 

56 

6  38  to  6  52 

27 

14  08  to  14  22 

57 

6  53  to  7  07 

28 

14  23  to  14  37 

58 

7  08  to  7  22 

29. 

14  38  to  14  52 

59 

^ 
1 

If  local  meridian  is  east  of  standard  meridian,  subtrac*.t  from  local  mean  time. 

If  local  meridian  is  west  of  standard  meridian,  add  to  local  mean  time. 

For  differences  of  longitude  less  than  15^,  use  the  first  part  of  the  table.  For  greater 
differences  take  from  the  last  part  of  the  table  the  hour  corresponding  to  the  nearest 
tabulated  value  less  than  the  given  difference,  and  from  the  first  part  of  the  table  the 
minutes  corresponding  to  the  remainder  obtained  by  subtracting  this  tabulated  value  from 
the  given  difference. 


INDEX. 

This  Index  glTM  the  maritime  States  of  the  United  States  and  Canada;  the  principal  countries  of  the  worid;  important  islands 
and  bodies  of  water,  and  the  70  ports  for  which  full  predictions  are  given,  these  ports  being  printed  in  small  capitals  here  and  also 
in  Table  3. 

In  order  to  find  afiy  station  given  in  Table  3,  find  in  this  Index  the  name  of  the  country.  State,  or  body  of  water  in  or  upon 
which  the  station  is  located;  the  reference  will  be  to  the  beginning  of  the  list  of  stations  given  under  that  heading,  the  particular 
port  required  appearing  in  its  geographic  sequence. 


A.  P*«:e. 

AbyaeiniA 420 

Ad«n,  Arabia 259,420 

Admiralty  Inlet,  Washington 386 

Adriatic  Sea 426 

Africa 420 

Alabama 366 

Alaska 392 

Alaska  Peninsula 396 

Aleutian  Islands 396 

Algeria 424 

Amoy,  China 187,402 

Annual  variation  in  mean  sea  level 450 

Anticosti  Island 336 

Apia,  Samoa  Islands 211, 410 

Arabia 420 

Arabian  Sea 418 

Arctic  Ocean 332, 398, 442, 444 

Argentina 372 

Arzobispo  Islands 408 

Asia 398,418,424 

Asia  Minor 424 

Astoria,  Orec 151,384 

Auckland,  New  Zealand 219, 41 4 

Australasia 412 

Australia 416 

Austral  Islands 410 

Austria 426 

Azores 424 

B. 

Bahamas •....      368 

Baltimore,  Md 99,360 

Baly  Island,  East  Indies 404 

Banks  Islands,  South  Pacific 414 

Baluchistan 418 

Bass  Strait,  Australia 416 

Batavia,  Java 199,404 

Bay  of  Bengal 418 

Bay  of  Biscay 428 

Bayof  Fundy 340 

Behm  Canal,  Alaska 392 

Bellingham  Bay,  Washington 388 

Belize,  Central  America ...^ 368 

Belgium .' 440 

BermgSea 396 

Bermuda  Islands 368 

Bombay,  India 251,418 

Bonin  Islands,  North  Pacific 408 

Borneo 406 

Boston,  Mass 63, 344 

Brazil 372 

Brest,  France 275,428 
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British  Columbia 388 

Buenos  Ayres,  Argentina 127,372 

Buzzards  Bay 346 

C. 

Calcutta,  India 239,418 

Cahfomia 380 

Campbell  Island,  B.  C 390 

Canary  Islands 424 

Cape  Breton  Island,  Nova  Scotia 338 

Cape  Colony,  Africa 422 

Cape  Fear  Kiver  and  branches 362 

Cape  Horn,  South  America 131, 374 

Capetown,  Africa 263,422 

Capne  Verde  Islands 424 

Caribbean  Islands 370 

CaribbeanSea 368 

Carimata  Strait 406 

Caroline  Islands,  North  Pacific 408 

Casco  Bay,  Maine 344 

Cebulsland,  P.I .• 408 

Celebes,  East  Indies 406 

Chappaquiddick  Island,  Mass 346 

Charleston  ( Custom-House) ,  S.  C 107, 362 

Chatham  Sound,  B.  C 392 

Chatham  Strait,  Alaska 394 

Chesapeake  Bay 356 

Chile 376 

China 402 

Clarence  Strait,  Alaska 392 

Cochin  China 402 

Colombia,  South  America 370,378 

Colombo,  Ceylon -». 247, 418 

Columbia  River 384 

Connecticut 348 

Cook  Islands,  South  Pacific 410 

Cook  Inlet,  Alaska 396 

Coos  Bay,  Oregon 384 

Costa  Rica ^ 368,378 

Cross  Sound,  Alaska 396 

Cuba 370 

Cumberland  Sound 332 

Current  tables 455 

D. 

Delaware  Bay,  River,  and  State 354 

Denmark 442 

District  of  Columbia 360 

Dixon  Entrance,  Alaska  and  B.  C. 392 

Dover,  England 299,432 

Dublin  Bay  (Kingstown),  Ireland 315,438 
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Eastern  or  Malay  Archipelago 404 

East  Indies 404 

East  River,  New  York 348 

Ecuador 378 

Edinburgh  (Leith),  Scotland 283,430 

Egypt 420,424 

England 432 

English  Channel 428 

Equation  of  time 452 

Europe 426 

Explanation  of  tables 25 

F. 

Faroe  Islands 440 

Falkland  Islands 374 

Fernandina,  Fla 115,364 

Fiji  Islands 410 

Finlayson  Channel,  B.  C 390 

Fisher  Channel,  B.  C 390 

Fitzhugh  Sound,  B.  C 390 

Flores  Island,  f4Wt  Indies 404 

Florida 1 364 

Formosa  Island 400 

France 426,428 

Frederick  Sound,  Alaska 394 

Friendly  Islands 410 

G. 

Galapagos  Islands 378 

Galvboton,  Tex 123,368 

Gasper  Strait,  East  Indies 406 

Georgia 362 

Georgia  Strait,  Wash,  and  B.  C 388 

Germany 440 

Gill)ert  Islands 408 

Governors  Island,  New  York 79, 352 

Grays  Harbor,  Washington 386 

Greece 426 

Greenland 332 

Grbbnock,  Scotland 311, 436 

Greenville  Channel,  B.  C 392 

Grinnell  Land 332 

Guam  Island,  Ladrone  Islands 408 

Guatemala 368,380 

Guiana,  South  America 372 

Guinea,  Africa 422 

Gulf  of  California,  Mexico 380 

Gulf  of  Mexico 364 

Gulf  and  River  of  St.  Lawrence 334 

H. 

Haiti 370 

Halifax,  Nova  Scotia 61, 338 

Harlem  River,  New  York 350 

Harmonic  constants 446 

Haro  Strait,  Washington 388 

Havre,  France 279,430 

Hawaiian  Islands 410 

Hebrides  Islands 440 

Height  of  tide  at  any  time 327 

Hervev  Islands 410 

Holland 440 

Honduras 368,380 

Hongkong,  China 191,402 

HoNouu',  Oahu  I.,  Hawaiian  Islands 207,410 

Hood  Canal,  Washington 386 

Hudson  Bay  and  Strait 332 

Hudson  River,  N.  Y 352 

Hull,  England 287,432 


I. 

loelflnd 332 

Icy  Strait,  Alaska 396 

IloiloStrait 406 

India 418 

Indian  Oc^m  islands 420 

Ireland 436 

Islands  of  the  Pacific  OceeLn 408 

Isle  of  Man 436 

Italy 428 

J. 

Jamiuca 370 

James  River,  Viiyinia .' 356 

Jan  Mayen  Island. 332 

Japan 35*8 

Java 404 

Juande  Fuca  Strait 386 

K. 

Kamchatka 3^ 

Karachi,  India 255, 41^ 

Karquinee  Strait,  Cal 3?>2 

Keku  Strait,  Alaska 394 

Kennebec  River,  Maine 342 

Kermadec  Islands 410 

Kbv  West,  Fla 119, 36i 

Kingstown,  Ireland 315,43$ 

Kiushu  Island,  Japan 44X) 

Kadiak,  Kadiak  Isliuid,  Alaska 163, 3% 

Kongo  River,  Africa 422 

Korea 402 

L. 

lAbrador 334 

Ladrone  Islands 408 

Leith,  Scotland 283,430 

Leyte  Island,  P.  I 40^ 

Liberia 422 

Lisbon,  Portugal 267, 436 

Liverpool,  England 307, 434 

Lombok  Island,  East  Indies 4(H 

London  Bridge,  England 295, 432 

Long  Island,  New  York S^J 

Long  Island  Sound 34S 

Loo  Choc  Islands 4i*' 

Louisiade  Archipelago 414 

Louisiana 3d6 

Low  Archipela^ 410 

Lower  Caliiomia 3S0 

Loyalty  Islands 414 

Lummi  Bay,  Wash 3J>^ 

Luzon  Island,  P.  1 40 

Lynn  Canal,  Alaska .* 3£M 

M. 

Madapscar 42L' 

Madeira  Islands 424 

Madras,  India 243, 41  ^ 

Magellan  Strait 374 

Maine S40 

Malakka  Strait,  Sumatra MH 

Malay  Archipelago 4^H 

Malay  Peninsula 40^ 

Manila,  Pasig  River  entr.^  Philippine  Ida ...  203, 408 

Mangarei  Island,  East  Indies 404 

Mariana  Islands 40S 

Marquesas  Islands 410 

Marshall  Islands 40^ 

Marthas  Vineyard 34^ 

Marvland 356,o»?»> 
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Massachusetts 344 

Mediterranean  Sea 424 

Mi yako  Sima  Island,  Japan 400 

Melbournb,  Victoria 227, 416 

Mexico 368,380 

Milbank  Sound,  B.  C 390 

Mindanao  Island 406 

Mindoro  Island 408 

Mississippi 366 

Molucca  islands 406 

Moon's  phase,  distance,  and  declination 454 

Moon's  transits 452 

Morocco *  424 

Mozambique 420 

Muskeget  Island.  Mass 346 

N. 

Nagasaki,  Japan 175, 400 

Nantucket  Sound 344 

Narra^iransett  Bay 346 

Natal,  Africa 422 

Navigator  Islands 410 

Netherlands 440 

Newark  Bay,  New  Jersey 352 

New  Britain  Island 414 

New  Brunswick 336,340 

New  Caledonia  . . .  T 414 

Newfoundland 334 

New  Guinea 414 

New  Hampshire 344 

New  Hanover  Island 414 

New  Hebrides  Islands 414 

New  Ireland  Island 414 

New  Jersey..-- 352 

New  London,  Conn 71, 348 

Newport,  R.  1 67,346 

New  South  Wales 416 

New  York 348 

New  York  (Governors  Island),  N.  Y 79,352 

New  Zealand 412 

Nicaragua 368,380 

Nipon  Island,  Japan 400 

North  America 332,378 

North  Australia 416 

Nortti  Carolina 362 

North  Island,  New  Zealand 412 

North  Sea 440 

Norway 442 

Norton  Sound,  Bering  Sea 398 

NovaScotia 338 

Nova  Zembla 444 

O. 

Oeden  Channel,  B.  C 392 

Okhotsk  Sea 398 

Old  Point  Comfort,  Va 91,356 

Orange  River 422 

Oregon 384 

Orkney  Islanda 440 

P. 

Pacific  Ocean  Islandfi 408 

PadillaBay,  Washington 388 

Panama,  Panama 139,370,378 

Pango  Pango,  Tutnila  I. ,  Samoa  Islands 410 

Papua 414 

Paragua  Island,  P.I 406 

Passamaquoddy  Bay 340 

Patagonia 374.376 

Pennsylvania 354 

Penobscot  Bay  and  River 342 

Peril  Strait,  Alaska 394 

Persia 420 


Paf?e. 

Persian  Gulf 420 

Peru 378 

Philadelphia,  Pa 87, 356 

Philippine  Islands 406 

Phoenix  Islands 410 

Polynesia 408 

Port  Adelaide,  South  Australia 231, 416 

Portland  Breakwater,  England 303, 432 

Portland,  Me 59, 344 

Portland  Canal,  etc.,  Alaska  and  B.  C 392 

Porto  Rico,  West  Indies 370 

Port TowNSBND,  Wash 155,386 

Portugal 426 

Possession  Sound  and  Port  Susan,  Wash 386 

Potomac  River,  Md.,  Va.,  and  D.  C 358 

Prince  Edward  Island 338 

Prince  William  Sound,  Alaska 396 

Principe  Channel,  B.  C -390 

Puget  Sound,  Washington 386 

Q. 

Quebec,  Provinceof 334 

Queen  Charlotte  Islands,  B.  C 390 

Queensland ^ 416 

Queenstown,  Ireland 319,438 

R. 

Rangoon,  Burma 235,418 

RaritanBay .: 352 

Red  Sea , 420 

Revillagigedo  Channel,  Alaska - 392 

Rhode  Island 346 

Riu  Kiu  or  Loo  Choo  Islands,  Japan 400 

RocHELLE,  France 271, 428 

Rosario  Strait,  etc.,  Wash 388 

Russia 442 

Russian  Tartary 398 

S. 

Sacramento  River,  Cal 384 

Sahara -' 424 

St.  Croix  River,  Me 340 

St.  John,  New  Brunswick 55,340 

St.  Johns,  Newfoundland 47, 334 

St.  Lawrence  River  and  Gulf 334,336 

Salvador,  Central  America 380 

St.  Michael  (Norton  Sound),  Alaska 167,398 

Samar  Island,  P.  I 408 

Samoa  Islands 410 

Sandalwood  Island 404 

San  Diego,  Cal 143,380 

Sandwich  Islands 410 

Sandy  Hook,  N.J 83,352 

San  Francisco  Bay 382 

San  Francisco  Entrance  (Fort  Point),  CaL.  147, 382 

San  Juan  Channel,  Wash 388 

San  Juanico  Strait,  P.  1 408 

San  Pablo  Bay,  Cal 382 

San  Pedro  Channel,  Cal 380 

Sannak  Islands,  Alaska 396 

Santa  Barbara  Channel,  Cal 382 

Santa  Cruz  Islands,  South  Pacific 414 

Santo  Domingo 370 

Saratoga  Passage,  Wash 386 

Savannah  Entrance,  Geoigia 111,362 

Schuylkill  River,  Pa 356 

Scotland 430,436 

Senegambia 422 

Sergius  Narrows 1^94,482 

Seymocr  Narrows 1^8,478 

Shanghai,  China 183,402 

Shebrnbss,  England 291,432 
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Shetland  Islands 440 

Shikoku  Island,  Japan 400 

Siam 402 

Siberia 398 

Sierra  Leone 422 

Singapore 195, 402 

Sitka,  Alaska 159,394 

Skagit  Bay,  Washington 386 

Smith  Inlet,  B.  C 390 

Society  Islands 410 

Solomon  Islands 414 

Somaliland ; 420 

South  America 370 

South  Australia 416 

South  Carolina 362 

South  Georgia 374 

South  Island,  New  Zealand 412 

Spain 426 

Spitzbergen 444 

Staten  Island,  N.  Y •. 350 

Stephens  Passage,  Alaska 394 

Stewart  Island,  New  Zealand 412 

Suisun  Bay,  Cal 382 

Sulu  Islands 406 

Sumatra 404 

Sumba  Island,  East  Indies 404 

Sumbawa,  East  Indies 404 

Sumner  Strait,  Alaska 392 

Sunda  Strait,  East  Indies 404 

Sun  rise  and  sun  set 489 

Sydney,  New  South  Wales 223,416 

Syria 424 

T. 

Tasmania 416 

Texas 368 

Tientsin  Entrance,  China 1 79, 402 

Tierradel  Fuego 374 

Timor  Island,  East  Indies 404 

Tokelau  Islands 410 

Tonga  Islands • 410 

Trinidad 370 

Tripoli 424 

Tsushima  Island,  Japan 400 

Tuamotu  Islands 410 

Tubuai  Islands 410 


Pwe 

Tuckernuck  Island 346 

Tunis 424 

Tutuila  Island,  Samoa  Islands 410 

Twilight  tables 510 

U. 

Umpqua  River,  Oregon ?^ 

Union  Islands 410 

United  States 340,38(i 

Uruguay 37J 

V. 

Valparaiso,  Chile 135, 3"^ 

Vancouver  Island Hiw 

Variations  in  mean  sea  level ^    4.>'J 

Venezuela 370 

Victoria,  Australia 416 

Vineyard  Sound,  Mass 346 

Virginia 356,362 

W. 

Wales 434 

Washington,  State  of 3?4 

Washington,  D.  C 95,3tt) 

Wellington,  New  Zealand 215, 412 

Westeru  Australia 41S 

West  Indies 370 

White  Sea,  Russia 444 

WiLHELMBHA YEN,  Germany 323, 442 

Wiliapa  Bay,  Washington '^' 

WiLLBTs  Point,  N.  Y 7h,m 

Wilmington,  N.  C lO^M 

Windward  or  Caribbean  Inlands 370 

Wrangell  Strait,  Alaska 3W 

Wright  Sound,  B.  C m 

Y. 

Yaquina  Bay  and  River 384 

Yezo  Island,  Japan ^ 

Yokohama,  Japan 171, 4O0 

Z 
Zanzibitr 420 
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NOTE. 

In  the  preparation  of  these  tide  tables  the  best  available  material  has  been  used;  but 
the  predictions  and  tidal  constants  are  necessarily  of  unequal  merit  for  different  parts  of  the 
globe,  owing  to  a  lack  of  properly  distributed  observations  upon  which  to  base  conclusions. 

It  is  our  purpose  to  substitute  better  values,  as  soon  as  obtained,  wherever  those  given 
may  prove  unsatisfactory,  and  therefore  any  tidal  observations,  even  if  consisting  of  only  a 
few  tides,  will  be  very  acceptable.    ^ 

To  persons  willing  to  aid  in  the  collecting  of  tidal  data,  we  would  suggest  to  observe 
tha  height  of  the  sea  at  regular  intervals  of  one  hour,  day  and  night,  whenever  practicable, 
rather  than  the  high  and  low  waters  only  for  the  same  period.  Observations  taken  even  at 
longer  intervals  of  time,  such  as  every  two  or  three  hours,  will  be  useful.      -        . 

It  must  be  borne  in  mind  that  these  tables  aim  to  give  the  times  and  heights  of  hi^^b 
and  low  waters,  and  not  the  times  of  turning  of  the  current  or  of  slack  water*  For  ocean 
stations  there  is  usually  but  little  difference  between  the  time  of  high  or  low  water  and  the 
beginning  of  ebb  or  flood  current;  but  for  places  m  narrow  channels,  land-locked  harbor^ 
or  on  tidal  rivers  the  time  of  slack  current  may  differ  by  two  or  three  hours  from  the  time 
of  high  or  low  water  stand,  and  local  knowledge  is  required  to  enable  one  to  make  the  proper 
allowance  for  this  delay  in  th^  condition  of  tidal  cm'renta. 

It  is  desired  to  collect  information  relating  to  tidal  currents  with  .the  view  of  .including 
it  in  subsequent  issues  of  this  publication* 

All  persons  are  invited  to  send  Information  or  suggestions  for  incre^ing  the  usefulness 
of  these  Tide  Tables  to  the 

SUPERINTENDENT  OF  THE  COAST  AND  GEODETIC  SURVEY, 

•  Washington,  Dl  C.  I  U.  S.  A. 
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